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INSPECTION SCHEDULE



ATTACHMENT F-2

BAZARDOUS WASTE INSPECTION SCHEDULE

ITEMS

Container storage area

Secondary containment
area

Loading/Unloading area

Absorbent material

Doors

Fire extinguishers
Self-contained
breathing apparatus
Respirator

Eye wash station

First aid kit

INSPECTION
TYPE OF PROBLEM FREQUENCY
-Leaking drums Daily
-Drum bungs secure
-Presence of liquid Weekly
-Cracks,joints
-Obstructions Daily (when
-Presence of liquid in use)
-Adequate supply Weekly
-Open freely Daily
-Locks function
-Avaiiable Weekly
-Loss of pressure
-Loss of pressure Weekly

in tank

-Available Weekly
-Solution available . Weekly
-Available Weekly

-Adequate supplies






ATTACHMENT F-3

INSPECTION RECORDS
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ATTACHMENT F-4

LOCATION OF EMERGENCY AND SAFETY EQUIPMENT
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SECTICN G

CONTINGENCY PLAN

_ This contingency plan has been prepared for
the Detrex Corporation Gold Shield Solvents facility in
Grand Rapids. Michigan. The contingency plan has bheen
designed to minimize hazards to human health or the
environment and describes the actions facility personnel will
take in response to fires, explosions, or any unplanned
sudden or nonsudden release ¢of hazardous waste or hazardous
waste constituents at the facility. .

The information is provided pursuant to

Michigan Act o4 Rule 299.9607 which incorporates 40 CFR
Part 264 Subpart D by reference. The applicable section(s)
of the Federal Regulations (40 CFR) is referenced as
appropriate.
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GENERAL INFORMATION [40 CFR §270.14(b) (7).,
Part 264, Subpart D

Detrex Corporation owns a solvent sales and
storage operation, operated under the name Gold Shield
Solvents in Grand Rapids, Michigan. The sireet location for
the facility is:

Detrex Corporation

Gold Shield Solvents

312 Ellsworth Avenue, S.W.
Grand Rapids, Michigan 49503
Telephone: (616)454-9269

This facility is a warehouse for virgin
halogenated hydrocarbon solvents and a hazardous waste
container storage facility for spent solvents. The facility
is classified as as treatment, storage, disposal (TSD)
facility and operates under EPA identification number
MID 020906764.

This contingency plan contains emergency
provisions to minimize hazards to human health or the
environment from fires, explosions, or any unplanned sudden
or non-sudden release of hazardous waste or hazardous waste
constituents.
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EMERGENCY COORDINATORS [40 CFR §264.52(d) $264.55]

If an imminent or actual emergency is
discovered, the Emergency Coordinator (either on the facility
premises or on call) will be immediately notified. The
primary Emergency Coordinator will be contacted first; if the
primary Emergency Coordinator is not available, the alternate
will be contacted. The primary Emergency Coordinator and the
alternate are listed in Table G-1 with their job title,
contact numbers and home addresses.

The employee who discovers an imminent or
actual emergency shall take responsibility for notifying the
Emergency Coordinator or alternative. At least one of the
designated Emergency Coordinators will either be at the
facility or on call and available to come to the facility, to
respond to an emergency seven (7) days per week.

The Emergency Coordinatcr 1s thoroughly
familiar with all aspects of the contingency plan, all
gperations and activities at the facility, the locatiocn and
characteristics of wastes handled, the locations of all
records within the facility, and the facility layout. The
Emergency Coordinator has the authority to commit the
resources necessary to implement the contingency plan. The
Emergency Coordinator coordinates and directs all response
efforts and personnel.

In the event that the Grand Rapids Fire
Department (GRFD) responds to an emergency at the facility,
the GRFD Supervisor assumes the duties and authorities of the
Emergency Coordinator. The Supervisor and the Emergency
Coordinator then act together to coordinate and direct the
response effort. The plant Emergency Coordinator's principal
authority is to effectively provide the GRFD Supervisor with
comprehensive and detailed information cconcerning plant

operations and the location and characteristics of materials
handled.

A listing of the emergency response agencies
and organizations which may be called upon to provide
emergency assistance at the facility is provided in Table G-2
with their appropriate contact numbers.

At present, the local Police and Fire
Departments and the local Hospital have a copy of the
contingency plan.



Name

Primary

Sharon Burns

Alternates

Mike Tepatti

Dan Anderson

Job Title

Facility
Manager

Mid-West
District
Manager

Sales

TABLE G-1

EMERGENCY COORDINATORS

Work Phone Home Phone
(616) 454-9269 (616} 243-9966
(313) 358-=5800 (313) B79-9485
(616) 454-9262 (616} 329-4107

Representative
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Home Address

1904 Newton, S.E.
Grand Rapids,
Michigan 49506

6637 Northpeinte Dr.
Troy, Michigan
48098

1715 Valley Wood Ct.
No. 3

Portage, Michigan
49002
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TABLE G-2

EMERGENCY RESPONSE AGENCIES/ORGANIZATIONS

Name Phone Number
Police Department 911 (616~456-3405)
Fire Department 911 (616-456-3500)
Butterworth Hospital {616) 774-1680
St. Mary's Hospital (616} 774-6090
National Response Center 800-424-8802
Detrex Corporation
Risk Management Group (313) 358-5800
Michigan Pollation | 800-294-4706

Emergency Alerting System

State EPA _ (616) 456-5071

Emergency Spill Clean-Up Companies

- Mid-America {ele) 281-30%0
{800) 382-2769

- A&B Industrial Services {6l6) 375-9595
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ITMPLEMENTATION OF CONTINGENCY PLAN

{40 CFR §264.52(a) $264.56(d)]

The provisions of this contingency plan must
be carried cut immediately whenever there is an imminent or
actual 1incident, such as fire, explosion, or release of
hazardous waste or hazardous waste constituents which could
adversely threaten human health or the environment. Minor
leaks or spills in the hazardous waste container storage area
would not normally trigger the implementation of the
Contingency Plan, but would be managed by the Emergency
Coordinator or his alternate. This section of the
Contingency Plan offers the Emergency Coordinator guidelines
to evaluate the need to implement the Contingency Plan.

The contingency plan will be implemented in
the following situations:

A. Fire and/or Explosion

1. A fire causes the release of toxic fumes.

2. The fire spreads and could possibly ignite materials
at other locations on site or could cause
heat-induced explosions.

3. The fire could possibly spread to off-site areas.

4. Contamination could spread from the use of water or
water and chemical fire suppressants external to the

facility.

5. An explosion has occurred or an imminent danger
exists that an explosion could occur at the
facility.

B. Spill or Material Release

1. The spill results in the release of toxic liquids
representing a health hazard.

2. The spill is major (several drums)} and could result
in soil contamination and/or ground water pollution.
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EMERGENCY RESPONSE PROCEDURES [40 CFR §264.56]

G-4a Notification/Identifications/Assessment/
Reporting [40 CFR §264.56]

In the event of an emergency, the Emergency
Coordinator or his alternate will be contacted immediately
and wills:s

1) Determine the origin, location, nature and extent of the
problem;

2) Establish a command post (at a designated location) from
which to coordinate and direct the overall emergency
response effort;

3) Inform other personnel -of the situation:

4) 1If it is a localized situation, not involving sudden or
non-sudden release, by fire, explosion or otherwise, of
hazardous waste or hazardous waste constituents so as to
threaten human health or the environment, handle the
matter according to routine procedures: and

5} 1If it is an imminent or actual emergency, involving
sudden or non-sudden release, by fire, explosion or
otherwise soc as to threaten human health or the
environment, the Emergency Coordinator will immediately
follow the following procedures:

Notification

1. Notify appropriate national, state, and/or local
departments, agencies and organizations with
designated response roles, including the Risk
Management Group of Detrex Corporation (See
Table G-2.) :

2. When notifying response teams, the Emergency
Coordinator should be prepared to furnish the
following information:

a) Name and telephone number of reporter:

b) Name and address of facility:

¢} Time and type of incident (e.g. release, fire):

d) Name and gquantity of material(s) involved and to
what extent:

e) The extent of injuries if any, and:

f} The possible hazards to human health, or the
environment outside of the facility.
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Identification

Identify the character, exact source, amount and areal
extent of any released materials. This may be
accomplished by observation or review of facility records
or manifests, and, if necessary, by chemical analysis.

Agssessment

Assess possible hazards to human health or the
environment that may result from the release, fire, or
explosion. This assessment shall consider both direct
and indirect effects of the release, fire, or explosion,
including the effects of any toxic, irritating, or
asphyxiating gases that are generated, or the effects of
any hazardous surface water runoff from water or chemical
agents used to control fire and heat-induced explosions.

The procedure for assessing possible hazards includes:

1. Identification of hazardous properties of the
materials involved or by-products thereor.

2. Determination of threat to human health or the
environment, both on site and off site.

3. Assess any environmental conditions {(e.g. windspeed

and direction) that may contribute to the seriousness
of the hazard.

4. Determine the readiness and availability of response
equipment, both on site and off site.

Specific Assessment of Possible Hazards to
Human Health or the Environment

1. Emergencies which result in a spill or release of
hazardous material which cannot be controlled by
plant employees but will be contained by the
secondary containment system shall not be deemed a
hazard to human health or the environment.

2. Emergencies which result in a spill or release of
hazardous material which cannot be controlled by
plant employees or the secondary containment system
but does not reach storm drains or enter aquifers
which are used for human consumption shall be
considered a hazard to the environment but not
necessarily to human health.
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3. Emergencies which satisfy the criteria in 2 above and
may possibly reach storm drains or aquifers which are
used for human consumption shall be considered a
hazard to the environment and to human health.

Reporting

If the Emergency Coordinator determines that the release,
fire, or explosion could threaten human health or the
environment outside the boundaries of the facility, he
shall:

1) If his assessment 0f the emergency indicates that
evacuation of the surrounding local areas may be
advisable, immediately notify the Grand Rapids Fire
Department at 911.

2) Immediately contact all other appropriate
departments, agencies and organizations with
designated response orders and relate to them the
specific information they require to respond (see
Notification).

G-4b Control Procedures [40 CFR §264.52(a)]

Potential accidents are classified into two
general areas:

1) Fire and/or explosion involving hazardous waste or
hazardous waste constituents: and

2) Accidental release in a liquid form of hazardous waste or
hazardous waste constituent.

G-4b(l) Fire and/or Explosion

The hazardous waste container storage area is
accessible by fire-fighting and other emergency equipment.
Response procedures in the event of a fire and/or explosion
will be as follows:

1) Plant personnel will notify the office via telephone or
by personal communication.

2} The Emergency Coordinator will be notified.
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3) 1f a fire is minor, facility fire-fighting equipment such
as fire extinguishers would be used, to extinguish the
fire.

4) 1If a fire and/or explosion is major, the local fire
department will be contacted at 911.

5) Any operating units such as boilers, alr conditioners,
heating systems, fans, etc., would be shut down
immediately.

6} In the event that Step 3 fails toc control the fire,
Steps 4 and 5 will be implemented and all employees will
immediately vacate the premise. Personnel will meet and
be accounted for in front of the facility.

7) The Emergency Coordinator has the authority to direct
other necessary actions as required.

8) An "all clear" signal will be given by the Emergency
Coordinator when the fire and/or explosion has been
extinguished and the personnel's safety is nc longer
endangered.

9) After a fire and/or explosion has been extinguished,
clean-up procedures will commence. All emergency
equipment used must be replaced, repaired, recharged or
otherwise be in good operating condition and placed in
the appropriate location before normal operations
resume.

G-4b(2) Accidental Release, Liguid

If an accidental release of liguid occurs
which cannot be controlled with absorbent material, the
following steps will be taken:

1) Plant personnel will notify the office via telephone or
by personal communication.

2) The Emergency Coordinator will be notified.

3} The exact source and type of release of hazardous waste
or hazardous waste constituent will be determined.

4} All pump(s) contributing to the release will be shut
off.

5} Any section(s) of pipe contributing to the release will
be isclated by closing the appropriate valves.



6)

10}
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If the discharge is from a drum, the drum will be turned
to orient the leak towards the top.

A temporary dike of absorbent material will be placed
around the discharge area.

All doors to the outside will be opened.

Plant personnel will be evacuated from building, if
deemed necessary. Personnel will meet and be accounted
for in front of the facility.

Clean-up procedures, which may include notification of a
spill clean-up firm, furnishing the clean-up crew with
physical and/or chemical properties of waste and amount
of waste released, shall be implemented.

a) Clean-up of released waste from containers: The
waste will be collected via use of absorbent material
for small spills. The ccntaminated material will
then be placed in open-top steel drums and
transported off site for treatment/disposal at a
permitted facility. For large spills, the waste will
be collected with a pump and placed in steel drums
for reclamation in Detroit. The balance shall be
cleaned up with absorbent material as stated above.

b) Decontamination: Following cleanup with absorbent
material, the affected area of the secondary
containment area will be swept and all sweepings will
be drummed. The pad may be subsequently
decontaminated by steam cleaning. Any wash waters
generated will be collected in drums and transported
off site for treatment/disposal at a permitted
facility.

c} Cleanup of Contamination Soil: Should the spill or
release cccur outside the secondary containment area
(i.e. external to the building), cleanup will be
accomplished by a f£irm specializing in such
procedures. All visually contaminated scoils, where
practical, will be excavated and disposed as
appropriate, at a permitted hazardous waste facility.
Any excavations may be restricted by building
foundations.
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11) Emergency equipment used, must be replaced, repaired,
recharged or otherwise be in good operating condition and
placed in the appropriate location before operations
resume.

G-4c PREVENTION OF RECURRENCE OR SPREAD OF
FIRES, EXPLOSIONS OR RELEASES [40 CFR§264.56(e}]

Actions to prevent the recurrence or spread
of fires, explosions or releases may include:

1} Halting operations.
2) Collecting and containing released wastes.

3) Prohibiting smoking in all areas except designated
smoking areas.

4} Using non-sparking tools.

5) Protecting the area from open flame or heat generating
activities. ’

All reasonable safety procedures will be followed prior to
resuming operations.

G-4d STORAGE AND TREATMENT OF RELEASED MATERIAL
[40 CPRY264.56(g)]

Immediately after an emergency, the Emergency
Coordinator will make arrangements for proper treatment,
storage and/or disposal of all water and contaminated
materials resulting from the release, fire or explosion. All
resulting wastes generated will be considered a RCRA
hazardous waste and managed as a RCRA waste unless it can be
demonstrated to be non-regulated.

G-4e INCOMPATIBLE WASTES [40 CFR§264.56(h)}(1)]

The Emergency Coordinator will insure that
wastes, which may be incompatible with the released material,
are treated, stored, or disposed until cleanup procedures are
completed.
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G-4f POST-EMERGENCY EQUIPMENT MAINTENANCE
L40 CFR$264.56(h)(2)]

After an emergency event, or as required
during the emergency response, all emergency eguipment
utilized in the affected area will be cleaned, or replaced,
so that they are suitable for future use. Prior to resuming
operations, an inspection of all utilized safety egquipment
will be conducted. All proper authorities will be notified
that the post-emergency eguipment maintenance has been
performed and cperations will resume.

G-4g Container Spills and Leakage
[40 CFR §264.52, $264.171]

The procedures to be implemented when
responding to a spill or leak from a container were described
in Section G-4b(2), previously.

G-4h Tank Spills and Leakage
[40 CFR §264.194(c) ]

There are no hazardous waste sgtorage tanks at
the Gold Shield Solvents facility in Grand Rapids, Michigan.

G-4i Waste Pile 8pills and Leakage
[40 CFR $264.252 and .253]

There are no waste piles at the Gold Shield
Solvents facility in Grand Raplids, Michigan.

G~43j Surface Impoundment Spills and Leakage
[40 CFR §264.222 and .227]

There are no surface impoundments at the Gold
Shield Solvents facility in Grand Rapids, Michigan.

G-4k Incineration Spills and Leakage [40 CFR §264.52]

There are ne incinereators at the Gold Shield
Solvents facility in Grand Rapids, Michigan.

G-41 Landfill Leakage [40 CFR §264.52, §264.302(Db)]

There are no landfills at the Gold Shield
Scolvents facility in Grand Rapids, Michigan.
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G~4m Land Treatment Facility Spills and Leakage
[40 CFR $264.52)(a}]

There are no land treatment facilities at
the Gold Shield Solvents facility in Grand Rapids, Michigan.
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EMERGENCY EQUIPMENT [40 CFR §264.52(e}]

The type and physical location of Gold Shield
Solvents’' emergency equipment, including fire equipment,
spill control equipment breathing apparatus and medical
treatment facilities is presented in Attachment G-2. A brief
discussion of each aspect of the Emergency Eguipment
follows.

1) Communications System

- telephone/public address system

2} Fire Control Systems and Equipment

- fire extinguishers
- fire hydrants

3} 8pill Control Eguipment

- absorbent material

4) Health and Medical Emergency Equipment/Supplies

- resplirators

- self-contained breathing apparatus
- eye wash

- first-aid

- safety goggles

- gloves
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COORDINATION AGREEMENTS [40 CFR §264.37/§264.52{(c}]

To familiarize police,; fire department and
hospital officials with the layout of the facility,
properties of the hazardous wastes handled at the facility
and associated hazards, entrances to the facility, possible
evacuation routes, and other aspects of the Gold Shield
Solvents facility, copies of the contingency plan have been
submitted to the appropriate officials.

Each person, or the chief officer of each
department, which received a copy of the contingency plan was
asked to sign a Coordination Agreement form to acknowledge
that he/she reviewed the plan, understood the department's
role under the plan, and that all members of the department
will be informed of the plan's content and their individual
responsibilities. Signed agreements are maintained on file
in the office.
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EVACUATION PLAN [40 CFR §264.52(f}]

If an emergency occurs which cannot be
adequately responded to by plant personnel, the Emergency
Coordinator will signal employees by way of facility public
address system or by personal communication to evacuate the
facility. Employees will exit the facility by the most
expeditious route (see evacuations routes in Attachment G-3).
Once outside the building, employees will meet in front of
the facility on Ellsworth Avenue to be accounted for. The
Emergency Coordinator will then notify the proper emergency
response teams. The Emergency Coordinator, based on this
assessment, may deviate from established procedures in order
to effectively and safely respond to emergency situations.
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REQUIRED REPORTS [40 CFR §264.56(3)]

As required, any emergency event requiring
implementation of the contingency plan will be reported in
writing to the MDNR Director within fifteen (15) days of the
event. This report will, at minimum, contain:

1) Name, address, and telephone number of the owner or
operator;

2) Name, address, and telephone number of the owner or
facility;

3) PDate, time, and type of incident (ie. fire, explosion):
4) Name and quantity of materials involved;
5} The extent of injuries, if any:

6} The assessment of actual or potential hazards to human
health or the environment, where this is applicable; and

7) Estimated quantity and disposition of recovered material
that resulted from the incident.

It will be the responsibility of The Risk
Management Group of Detrex Corporation to submit reports to
the appropriate agencies and to retain on file all applicable
information in the event that the contingency plan was
implemented.

The Risk Management Group of Detrex will also
inform the appropriate departments, agencies and authorities
that clean-up is complete before operations at the facility
resume.
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MENTS TO THE CONTINGENCY PLAN [40 CFR §264.54]

The contingency plan will be reviewed and

immediately amended, if necessary, whenever:

1)
2)

3)

the facility permit is revised

the plan fails in an emergency

the list of emergency coordinators changes

the list of emergency equipment changes

the facility alters its design, construction, operation,
maintenance, or other circumstances in a way materially
lncreasing the potential for fires, explosions or
releases of hazardous waste/or hazardous waste

constituents

the actions/responses necessary to comply in an emergency
situation change

All changes in this plan wiil be sent to

every person, agency, department and organization on the
contingency plan distribution list within 30 days of the
effective date of the change.
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SECTION H

PERSONKNEL TRAINING

This section outlines the personnel training
program completed by all employees of Detrex Corporations'
Gold Shield Solvents facility in Grand Rapids, Michigan. The
informaticon is provided pursuant to Michigan Act 64
Rule 299.9504(1)(c) which incorpeorates 40 CFR 270.14(b)(12)
and 264.16 by reference. The applicable section{s) of the
Federal Regulations (40 CFR) is referenced as appropriate.
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QUTLINE OF TRAINING PROGRAM

L40 CFR $264.16(aj)il)}]

H~la Job Titles/Job Description
[40 CFR §264.16(d), (1) and (2)]

Gold Shield Solvents maintains the following
documents and records at the facility:

1) The job title for each position related to hazardous
waste management, and the name of the employee currently
filling each job.

2) The written job description for each position as
described in (1) above, which includes experience, skills
and responsibilities. Job descriptions, a copy of which
are provided in Attachment H-1, are kept on file in the
plant office.

3} A written description of the type and amount of both
: introductory and continuing training given tc personnel
for each position related to hazardous waste management.

4) Records that document that the training and job
experience have been completed by facility personnel.

Gold Shield Solvents maintain training
records of former employees involved with hazardous waste
management for three years from the date they last worked at
the facility and will maintain training records on current
personnel until closure of the facility.

H-1b Training Content, Frequency, and Technique
40 CFR §264.16(c), and (d)(3}]

The program developed by Detrex Corporation
for training employees in the safe handling of hazardous
wastes includes study, on-the-job training, and competence
evaluation. Provisions are made for updating or revising the
tralning proyram as necessary to ensure compliance with
regulatory guidelines, changing facility conditions, and
organizational changes.

A copy of the Hazardous Waste Management
Facility Employee Training Program Manual developed by Detrex
is provided in Attachment H-2. This outlines all aspects of
the training program, providing each employee with the
information required for the safe execution of his or her
responsibilities.
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H-lc Training Director [40 CFR §264.16(a)(2)]

The personnel training program is directed by
the Emergency Coordinator. The Emergency Coordinator has
been trained in all aspects of Hazardous Waste Management
Procedures.

H-1d Relevance of Training to Job Position
(40 CFR $264.16(a)(2)]

Contents of the training program is tailored
to each position.

The Warehouseman receives training in the
operation of: Safety Equipment, Emergency Egquipment, and
Forklift and Hand Truck Gperation.

The Truck Operator receives training in the
operation of: Safety Equipment, Emergency Eguipment and
Transportation and Material Handling Eguipment.

The Facility Manager/Emergency Cocrdinator
receives training in the Operation, Inspection and
Recordkeeping for: Manifesting of Hazardous Waste Shipments,
Inventory, Safety Equipment., Transportation and Material
Handling Equipment and Contingency Plan Procedures.

The Sales Representative receives training
Record Keeping, Safety Equipment, Emergency Eguipment,
Material Handling Equipment and Contingency Plan Procedures.

H-le Training for Emergency Response
[40 CFR $§264.16(a)(3)]

This training program is designed to ensure
that personnel not only handle hazardous wastes in a safe
manner, but also properly respond to emergency situations.
The program trains hazardous waste handling/management
personnel to maintain compliance under both normal operating
conditions and emergency conditions.
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H-2 IMPLEMENTATION OF TRAINING PROGRAM
£40 CFR $264.16(b), and (d)(4)}]

An employee is hired to fill a specific
position (i.e. Warehousemen). The employee is first required
to review the written training program for the position
he/she is to £ill. Upon completion, the employee is then
given 40 hours of on-the-~job training within 1 month of
hiring.

No employee hired to work at this facility
will work unsupervised in tasks related tc hazardous waste
management prior to completion of the training program.

Employees are required to meet annually for
reviews and updates of this training program and to discuss
and study the following subjects:

1. All hazardous wastes currently being handled at the
facility, noting only changes in waste type, volume,
source, characteristics, or location that have occurred
during the past year:

2. The status of operating conditions and procedures, noting
any areas where there are problems or potential for
problems. Employees participate in developing effective
solutions; '

3. The requirements contained in the facility's
operating license, noting any changes that have occurred
during the past year. Areas where malntenance or
compliance is a problem are identified and discussed, and
effective solutions are sought; and

4. 1Incidents that have occurred in the past year that
warranted use of contingency plans and/or emergency
action. This review focuses on the cause of the incident
and identification of steps to be taken to prevent or to
ensure better handling of such events in the future.

Records documenting that the required
training or job experience required to ensure that employees
are trained to perform their duties in such a manner that
compliance with the operating license is assured, will be
kept onsite in the office. These records will be kept until
closure of the facility for current employees and for 3 years
from the date of the individual employee's termination for
former employees. Records will include job description,
employee name, training contents, date and duration of
training and the instructor assessment of competency.
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TITLE: FACILITY MANAGER

Total administrative dutles relating to employee supervision
and office management including:

Does billing.

Keeps records of accounts payable and receivable.
Does mailing and correspondence.

Schedules delivery runs.

Fills out shipping forms, keeps records of shipping and
receiving.

Answers phones and processes paperwork on orders.

Total office, warehouse, tank farm and truck equipment
maintenance programs and implementation of such programs.

Hazardous waste management.

=

Perform duties of Branch Emergency Coordinator.

Completes and keeps records of hazardous waste
manifests.

Responsible for inventory control.

Supervises hazardous waste drum sampling and testing it
dcne on premises.

Maintains records of incoming and outgoing hazardous
wastes.

Supervises record keeping of all daily and weekly
facility inspection reports.

Contact for all regulatory agency personnel and Detrex
Risk Management .
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TITLE: WAREHOUSEMAN

Drums and labels all new material for shipment to customers.
Performs minor maintenance on facility eguipment.

Notifies office when material and/or services are required.
Hazardous Waste Management:

a. Stores containers of hazardous waste in designated areas
of the warehouse.

b. Samples incoming hazardous waste.
c. Checks manifests for incoming waste for accuracy.

d. Performs daily and weekly facilfty inspections and
maintains records of such inspections.

Is kxnowledgeable on operation of all safety equipment, SCBA,
respirators, intercom, etc.
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TITLE: TRUCK OPERATOR

When operating a Gold Shield Solvents Truck

1. Knowledge:

a. Full knowledge of streets in the City of Grand Rapids and
suburbs.

b. Commen knowledge of the mechanical operations of a truck.

c. Must have a valid chauffeur's license and abide by
governmental rules and regulations.

d. Must know the mechanical condition of the truck and report
any defects.

e. Must pass DOT oral and written tests which will be scored
by an impartial party.

f. Must pass DOT physical.

g. Must have respectable driving record. The Company's Risk
Management Group will review the driving record of truck
driver applicants. Their decision to reject an applicant
based on a poor driving record will be considered final
and pinding.

h. Must pass a driving test on Detryex equipment which will be
evaluated by an impartial party.

i. Chauffeur‘s license must be C-2 or better.

j. Will have successfully completed training at one of the
State of Michigan Community Development Programs,
specifically Hazardous Waste Industry Tralnlng and
technical assistance programs.

k. Will have successfully completed driver testing and have
been certified by Risk Management as outlined in the Code
of Federal Regulations, part 49, section 390-392.

2. Performance:

a. Must be capable of driving any facility automotive
equipment owned by Detrex.
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b. Load and unload or assist in the loading and unloading of
the truck.

c. Will make bulk deliveries using (1) tank truck, (2) tank
traller., as required.

d. Will maintain all necessary log books when required as
outlined in the Code of Federal Regulations, part 49,
section 395.

e. Will make Hazardous Waste pickups using stake trailer., as
required and according to Federal and State laws.

Responsibility:

a. Responsible for the gquality of workmanship.

b. Exercise due care of the various pieces of equipment while
operating same.

c. Must operate the equipment in a safe manner. Keep the
equipment and the area wherein the work is performed tidy
at all times.

d. Responsible for implementing the transporters contingency
plan in case of accidental spill of hazardous waste.

e. Responsible to see that hazardous waste labels on drums
are filled out properly and include the proper UN/NA
numbers according to DOT regulations.

f. Responsible for signing hazardous waste manifest on behalf

of the Company that all information on manifest is correct
and accurate.



. Date: 11/08/88
Revision: 88-~0
Attachment: H-1

TITLE: SALES REPRESENTATIVE

Perform duties of Alternate Emergency Coordinator.

Total sales administrative duties and direct sales customer
calls and related functions.

Assumes administrative duties of Facility Manager in the case
of his/her absence.
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TRAINING PROGRAM

OVERVIEW

This facility primarily conducts on-the-job
training programs. All new emplioyees are familiarized with
general/specific chemical hazards and instructed to perform their
assigned tasks in a safe, efficient manner. Additional

safety/product information is presented on a contianual basis.

This facility operates essentially without
detailed written job descriptiocons relying on a "standard operating
procedures" approach. Employees are instructed/prepared for their
assignments on a supervised, individual bhasis.

1. Job Titles and Duties

(a) Job Titles

An organization chart is presented for this
storage and sales facility in Appendix 1. The titles of
the personnel involved with hazardous waste management
are:

Titles

Facility Manager
Truck Operator
Warehouseman

Sales Representative

Maintenance is performed by hourly emplovees
trained to properly handle hazardous wastes.

(b} Duties

Gold Shield Solvents does not utilize
detailed job descriptions for hourly employees or
salaried sales employees. Rather, employees are assigned
tasks similar to a given Jjob title and are expected to
perform those tasks 'in a safe and orderly fashion. The
majority of training is "hands-on" the job directly
related to an assigned position.
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The written Jjob description for the personnel
involved with hazardous waste management are malntained at the
facility as well as a list of the current personnel filing
each jcb.

Training Content, Frequency and Technigues

(a) Training Content

Gold Shield Solvents' employee training
regarding the safe handling of hazardous wastes is
initiated during the first week of employment. This
orientation includes the following:

Attachment Description

Appendix 2 Clerical-Technical Orientation
Checklist (is applicable)

Appendix 3 Hourly Orientation Checklist
(if applicable)

Appendix 4 "What To Do If You Get Chemicals
Spilled On Various Part Of Your
Body"

Additionally, the training program addresses
as a minimum the following topics:

1. Contingency plan for assigned facility.

2. Information on hazardous materials and their
potential hazards.

3. Internal and external communications.

4. Personnel safety equipmernt.

5. Respiratory equipment including fit-testing.
6. Decontamination procedures in case of material

spill/release.

7. Evacuation, first aid and emergency procedures
dealing with fire and medical situations, including
hands-on training in the proper use of fire
extinguishers and foam.
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8. Safe work practices associated with employee's work
assignment.

New employees are supervised until they are
deemed competent by the branch manager for theilr assigned
tanks.

As part of this program, employees are
provided with a variety of written material. New
employees receive copies of Section G (Contingency Plan)
and appropriate portions of Section H {Personnel
Training}. Annual review contain information regarding
regulatory changes, any implementations of the facility's
contingency plan in the past year, and any changes in the
facility's operating permit. In addition, employees'
questions and opinions are solicited and employees are,
in turn, questioned to insure their comprehension.

Procedures for responding to emergencies are
presented to employees on a general and a specific basis.
As previously described, each employvee receives, among
other documents and tralning, a copy of the facility's
contingency plan, as well as information regarding the
type and location of emergency and communication
eguipment. This emergency eguipment is inspected on a
regular basis {see schedules and inspection forms
contained in Section F).

Persons responsible for operation of the
hazardous waste drums storage area are trained in the
proper storage requirements to avoid potential hazards,
which are described more fully in Section F of this
permit applications.

In the event of an emergency such as an
explosure or fire, the specific procedures set forth in
the contingency plan (with which employees are familiar
through the training program) would govern.
Documentation of this training program is maintained in
the form of sheets signed by affected employees upon
completion of the training session. These sheets are
maintained with the facility's operating record.

Frequency

The employee training program, as described
in this document, is undertaken by all employees
immediately upon their hiring by the facility.
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In addition, all employees are reguired to
meet, at a minimum, annually for reviews and updates of
the training program. These reviews cover any and all
changes in the operational or response procedures at the
facility, past incidents that have cause the
implementation of the contingency plan, and any changes
to the operating permit and/or Federal and State
regulations that require an alternation to existing
operational procedures.

Techniques

Gold Shield Sclvents utilizes the plant
environment for all employees orientation and on-the-job
training.

Training Direction and Implementation

Al]l employees involved with hazardous waste

management are training by the facility Emergency Coordinator.
All new personnel assigned to hazardous waste management tasks
will complete the in-house training program within one (1)
month of assignment to any hazardous waste management '
position. Employees will not perform assigned tasks
unsupervised until training is complete.

Employees are regquired to meet annually for

review/update of this training program. Their active
participation is sought to maintain a valid program.
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CLERICAL~-TECHNICAL ORIENTATION CHECKLIST



| tems to Cover

Positive Attitude

Salary

Shop Rules of
Conduct and Work
Practices

Community
"Right to Know"™

Safety

CLERICAL~TECHNICAL ORIENTATION CHECKL ST

Whe Shoutld
Key Points 1o Cover Cover

Assure employee that your role is to Supervisor
hefp him in his new Job and that he

should come to you for information

and assistance.

Advise employee of his starting satfary Supervisor
and the job rate.

Explain that employee’s performance
will be reviewed periodically and, If
satisfactory, his salary wil{ be
increased until the job rate is
attained. |f progress is not
satisfacteory, the employee will be
told the reason and salary increases
will be withheid until satisfactory
per formance ts reached.

inform employee of periodic
adjustments in the salary ranges to
keep salaries comparable with other
area employers.

Expiain overtime payment provisions.

Give copy fo employee. Supervisor
Review each Item with employee.

Stress importance of regular

attendance and advance notice fo the

supervisor if absence is unavoidable.

Explain requirement to work reasonable

overtime.

Instruct employee In the proper use

and safeguarding of vehicles, tools

and equipment.

Discuss the contents of the manual, Supervisor
particularly the valuable source of

specific toxic substance information

in the Material Safety Data Sheet

binders.

Review each item with the employee.

Explain Detrex's objective of Superv isor
production with no Injuries, that all and
injuries can be prevented and that Emergency
employee is to report any unsafe Coordinator
conditions and all injuries promptly

to you.

Discuss fire and emergency procedures,

including locaticn of first aid

facilities, fire extinguishers, etc.

Send emp loyee to see the Emergency

Coordinator for detailed instructions

if the employse's job is potentially

hazardous .

Whan

First Day

First Day

First wWeek

First Week

First Day

}tem Covered

Initial

Date




Items to Cover

fqual Employment
Opportunity

Company Background

Beneflits

Pollution Contro!

Energy Conservation

Employee Confidential
and Proprietary
Information Agreement

CLER [ CAL-TECHN! CAL ORJENTAT|ON CHECKLIST

Key Points to Cover

Inform employee that Detrex does not
discriminate and that Detrex bases
clerical-technical personne! decisions
on merit, qualifications, service and
business needs.

Explain corporate operations, the
number and location of facilities,
the number of employees, etc.

Give employee a copy of "Employee
Benefits Booklet".

Review the highlights of each plan,
including the eligibility date,
summary of the coverage, what the
emp loyee pays and what the Company
pays.

Explain that Detrex must meet Federa!l
and State laws and regulations
pertaining to air, water and land
puritys

Point out that the improper hand!ing
and disposition of chemicals can
poltute the air, water and land and
can have adverse impact on Detrex
and on Detrex's employees.

Review the required actions fo
minimize poitution in the plant.
Give employee a copy of the Annua!l
Training and Orientation Checklist

for Employees Regarding Hazardous

Wastes. Discuss the contents,

specificatly Detrex's intent to
protect our environment through
proper handling of hazardous wastes.

Point out that Detrex's energy costs,
ITke the employees, are constantily
increasing and that Detrex welcomes
any suggestions to reduce these energy
costs.

Emphasize the need to conserve energy:
@.g. heat, light, etc.

Have employee read the entire

. Agreement and sign and return to the

Supervisor the Employee's Agreement
Forme

Who Should
Cover

Supervisor

Supervisor

Supervisor

Supervisor

Supervisor

Supervisor

| tem Covered

When initial Date

First Week

First wWeek

First Week

First Week

First Week

First Week



CLERJCAL -TECHNICAL ORIENTATION CHECKLIST

Who Should | tem Covered
| fems to Cover Key Points tc Cover Cover When fnit+ial Date
Acknowledgement of = By signing below, the employee Supervisor Second Week
Crientation acknowledges that his supervisor

and Personnel have covered the items
| isted above and that he intends to
comply with the rules contalined
therein.
Empioyee's Signature Date
Supervisor's Signature Date
Personnel's Signature Date

* Wherever his, him or he are used, the terms are meant to cover male and female.

DISTRIBUTION: Original for employee's personnel folder in Payroll
Copy for empicyee's on-site perscnnel folder
Copy for employee
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Items 1o Cover

Positive Attitude

Salary

Shop Rules of
Conduct and Work
Practices

Employment
Agreement

Community
"Right to Know"

Safety

HOURLY ORIENTATION CHECKLIST

Key Points o Cover

Assure employee that your role is to

help him in his new jocb and that he
shou!d come to you for information
and assistance.

Advise employee of his starting salery
and the job rafe.

Explain the timing and amount of
progression increases and that
progression increases will be withheld
for unsatisfactory performance.

Inform employee of scheduled general
and cost of living increases.

Explain overtime payment provisions.

Give copy to employes.

Review each item with employee.

Stress importance of regular
attendance and advance notice to the
supervisor if absence is unaveoidable.
Explain reguirement to work reasonable
overtime and on any shift.

Instruct employse in the proper use
and safeguarding of vehicles, tools
and equipment.

Explain that the unicn does not
represent him during the probationary
period {30 days).

Tell him that he will receive a copy
after 30 days of service.

Discuss the contents of the manual,
particular{y +he valuable source of
specific toxic substance information
in the Materiai Safety Data Sheet
binders.

Review each iTtem with the employee.

Explain Detrex's objective of
preduction with nc injuries, that al
injuries can be prevented and that
empioyee is to report any unsafe
conditions and all injuries promptiy
to you.

Discuss fire and emergency procedures,
including location of first aid
faci|ities, fire extinguishers, stc.
Send emp loyee to see the Emergency
Cocrdinator for detalied instructions.

Who Should
Cover

Supervisor

Supervisor

Supery isor

Supervisor

Supervisor

Supervisor
and
Emergency
Coordinator

l+em Covered
When Initial Date

First Day

First Day

First Week

First Week

First Week

First Day



|tems To Cover

Equatl Employment
Cppeortunity

Company Background
and Welcome

Benefits

Pollution Control

Energy Conservation

HOURLY ORIENTAT!ON CHECKLIST

Key Points to Cover

inform employee that Detrex does not
discriminate and that Detrex bases
hour ly personnel decisions on merit
and seniority.

Exptain corperate cperations, the
number and location of facilities,
the number of emplovyees, stc.

Give employee a copy of "Employee
Benefits Booklat".

Review the highlights of each plan,
including the eligibiiity date,
summary of the coverage, what the
emp loyee pays and what the Company
pays.

Explain that Detrex must meet Federa!
and State laws and regulations
pertaining to air, water and land
purity.

Point out that the Tmproper handling
and disposition of chemicals can

pol lute t+he air, water and land and
can have adverse impact on Detrex
and on Detrex's employees.

Review the required actions to
minimize pol lution in the plant.
Give employee a copy of the Annual
Training and Orientation Checkiis+

for Employess Regarding Hazardous

Wastes. Discuss the contents,

specifically Detrex's intent +o
protect cur envirenment through
proper handling of hazardous wastes.

Point cut +that Detrex's energy costs,
|ike the employees, are constantly
tncreasing and that Detrex welcomes
any suggestions to reduce these
energy cosfs.

Emphasize the need to conserve energy;
e.g. heat, |light, etc.

"

Who Shou!d
Cover

Supervisor

Supervisor

Supervisor

Supervisor

Superviscr

!tem Covered

When tnitial Date

First Week

First Week

First Week

First Week

First Week



HOURLY ORIENTATION CHECKLIST

Who Should
{tems fo Cover Key Points to Cover Cover
Acknow ledgement of = By signing below, the employee Supervisor

Orientation acknowledges that his supervisor
and Persornel have covered the items
| isted above and that he intends to
comply with the rules contained
therein.

Emp loyee's Signature

Supervisorts Signature

Personnel's Signature

¥* Wherever his, him or he are used, the terms are meant to cover male and female.

DISTRIBUTICN: Original for employee’'s personne! folder in Payroll
Copy for employee's on-site personnel folder
Copy for employee

|Tem Covared
When Inltial Date

Second Week

Date

Date

Date
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WHAT TO DO IF YOU GET CHEMICALS SPILLED
ON VARIOUS PARTS OF YOUR BODY

Chemicals in the Eye

Splashes ¢f irritant chemicals in the eve, or
even exposure to vapor or mist of some chemicals, may lead to
serious eye injury. Those who may be exposed to such
chemicals should always use proper protective goggles of face
shields. '

Seconds count. First aid should be
immediate, and consists of a thorough flushing of the eye with
tap water, using eye bath fountain if available, a gentle
stream of water from a hose, or any other means by which the
eye may be freely flushed. Lids should be forcibly held apart
so that the entire surface o0f the eye may be flushed. Under
most circumstances this flushing should be continued for at
least fifteen minutes. Contact lenses should not be worn in
chemical laboratories because of the added difficulty they
cause in eye irritation.

The patient should then be referred to a
physician, preferably an ophthalmoclogist with experience in
handling chemical burns of the eye. Neutralizing scolutions
should never be used for first aid., since experience has
demonstrated that they often aggravate the injury. Ointments
are not recommended for first aid use.

Chemicals on Body or Clothing

The primary consideration is the prompt
removal of the chemical from contact with the skin. This is
true whether or not the material has local action. All
contaminated clothing should be removed at once, preferably
under a shower, and the contacted areas freely flushed with
water, preferably with plenty of soap, and under a shower or
running water. If exposure has been severe, call a physician,
telling him the location of the patient and chemical
involved.

The copious use of water to remove as far as
possible all traces of the chemical is the most available and
effective first aid measure. This applies whether or not the
material is water—-soluble. Chemical antidotes, such as
alkalies for acid contacts and vice versa, or solvents such as
alconhol for phenol, should not be used as first aid measures.

After thorough removal of the chemical, the
patient should be kept warm and preferably lying down.
Further treatment should be as directed by the physician.
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SECTION 1

CLOSURE AND POST-CLOSURE PLAN
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SECTION T

CLOSURE AND POST-CLOSURE PLAN

This section identifies operational
activities which are necessary to completely close the hazardous
waste container storage area at the end of its intended operating
life. BA post-closure plan is not required because this is not a
disposal facility and all wastes are being removed at closure.

The closure plan and post-closure plan and
financial requirements are submitted pursuant to Michigan Act 64
Rule 299.9702(12) which incorporates 40 CFR §270.14(b)(13~18)},
264.110 through 120 and 264.178 by reference. The applicable
section{s) of the Federal Regulations is referenced as
appropriate.

Detrex Corporation will maintain an on-site
copy of the approved cleosure plan, and all revisions to the plan,
until the certification of closure completeness has been submitted
and accepted by MDNR. Detrex will notify the Director at least
180 days prior to the date Detrex expects to begin final closure
at the Gold Shield Solvents faciiity.

In estimating potential closure costs, cost
estimates have been based upon use of third party personnel to
close the facility. Estimated costs for removing the maximum
waste inventory at time of closure are based upon using the
solvent recycling process equipment in the Detroit Gold Shield
Solvents facility. Since the hazardous waste container storage
area is used for the storage of waste solvents prior to recycling,
the recycling operation equipment will exist at all times over the
life of the Grand Rapids container storage area
[40 CFR §264.142(a)(1}.

Upon completion of closure activities, Detrex
Corporation will submit a certification to the MDNR Director
verified by both Detrex Corporation and an independent registered
professional engineer that the facility has been closed in
accordance with the specifications in the approved closure plan.
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CLOSURE PLAN [40 CFR §270.14(b){13}), §264.112]

I-la Closure Performance Standard [40 CFR §264.111]

‘ This closure plan is designed to ensure that
the facility will be closed in a manner that:

1) Minimizes the need for further maintenance: and

2} Controls, minimizes, or eliminates, to the extent
necessary to protect human health and the environment,
post-closure escape of hazardous waste, or hazardous
constituents to the ground or surface waters or to the
atmosphere.

The following sections present, in detail,
efforts which will be made to satisfy the closure performance
standard.

1-1b Partial Closure and Final Closure Activities
40 CFR $§264.112(a){l) ]

Detrex does not expect to partially close the
hazardous waste container storage area. Procedures for final
closure of the facility are discussed in Section I-1d. Final
closure of the facility is not foreseeable at this time.

I-lc Maximum Waste Inventory [40 CFR §264.112(a)(2)]

The maximum hazardous waste inventory
expected to be in storage at any given time is 21,900 gallons
(398 x 55-gallon drums).

Table I-1 lists the wvarious wastes handled at
the facility, their EPA hazardous waste identification
number, and thelr respective hazardous
constituent/characteristic.

I-1d Inventory Removal and Disposal
or Decontamination of Equipment
[40 CFR §264.112(a)(3), $264.114]

I-1d{1) Closure of Containers {drums)
[40 CFR $264.178]

At final c¢losure, a maximum of 21,900 gallons
of drummed hazardous waste will be stored in the drum storage
area.



Hazaradous Waste

1,1,1 Trichlorocethane
Trichlecroethylene
Methylene Chleoride
Perchleoroethylene

Trichlorotrifluoroethane

1,1,1 Trichlcoroethane
Trichloroethylene
Methylene Chloride
Perchloroethylene

Trichlorotrifluoroethane

Date: 11/08/88
Revigion: 88-0
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TABLE I-1

LIST OF HAZARDOUS WASTES
EPA Hazardous

Hazardous Waste Number Constituent/Characteristic
FOO1 Toxic
FOO1 Toxic
FOC1 Toxic
FOO1 Toxic
FOO01 Toxic
FOOZ Toxic
F0O2 Toxic
F0O02 Toxic
FGO2 Toxic

FOO2 Toxic¢
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Following the removal of all drums, the drum
storage area and secondary containment area will be swept.
All sweepings will bpe drummed and transported off site to a
permitted treatment or disposal facility. The secondary
containment area will be subsequently decontaminated by steam
cleaning. Wash water generated will be collected and
transported off site for subsequent treatment or disposal at
a permitted facility.

It is estimated that approximately
1800 gallons of waste wash water and two drums of solid waste
will be generated during the decontamination process.

Decontamination of the secondary containment
area will be verified by conducting wipe tests. The wipe
samples will be obtained using a soxhlet extracted cotton
gauze pad of predetermined size. The area to be sampled will
be delineated using a metal template (4" x 4") or an
appropriate measuring device. The wipe samples will then be
obtained by wiping the area with the cotton pad, first in one
direction and then in a second direction perpendicular to the
first. FEach individual cotton pad will be moistened with
hexane prior to wiping and wiping will be done so that no
free hexane is left on the surface. The cotton pads wili
then be placed in properly labeled sample jars with teflon
lined lids. The cotton pads will be analyzed for the major
constituents that were in storage.

I-1d(2) Closure of Tanks
{40 CFR §264.197]

The Gold Shield Solvents facility does not
utilize tanks for hazardous waste storage; hence, a closure
plan for tanks is not required.

I1-1d(3) Closure of Waste Piles
40 CFR $270.18(1i), $§264.258]

The Gold Shield Solvents facility does not
have a waste pile; hence, a closure plan for waste piles is
not reguired.
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I-1d4(4) Closure of Surface Impoundments
[40 CFR §270.17(g), §264.2287]

The Gold Shield Solvents facility does not
have a surface impoundment; hence, a closure plan for
surface lmpoundments is not reguired.

I-1d(5) Closure of Incinerators £4O CFR §264.351]

The Gold Shield Solvents facility does not
have an incinerator:; hence, a closure plan for incinerators
is not required.

I-14(6} Closure of Land Treatment Facilities
[40 CFR $270.20{(d){6}, $264.280]

The Gold Shield Sclvents facility does not
have a land treatment facility; hence, a closure plan for
land treatment facilities 1s not required.

I-le Schedule of Closure
[40 CFR 3264.112(a}(4)]

Within 90 days after receipt of the final
volume of hazardous wastes, and at the direction of the Board
of Directors of Detrex Corporation, final closure activities
will be initiated and completed within 180 days of this
occurrence. The MDNR Director will be notlfled by Detrex
180 days before beginning final closure.

A proposed closure schedule is presented as
Attachment I-2. Final closure will be certified by both
Detrex Corporation and an independent professional engineer.

I-1f Extensions for Closure Time
[40 CFR $§264.113(a) and (b)]

Detrex Corporation does not anticipate
requiring an extension for closure time for the Gold Shield
Solvents facility.

POST--CLOSURE PLAN [40 CFR §270.14(b)(13)]

Post~closure care will not be required for
this facility as it is not a disposal facility.
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ROTICE IN DEED AND NOTICE TC LOCAL AUTHORITY
E40 CFR $270.14(b)(14) $264.120, $264.117(c), $264.119]

Notation is not necessary in any deed
informing potential purchasers of restrictions associated
with a disposal site because this facility is only a
hazardous waste storage and treatment facility and no
hazardous wastes will be disposed on site at any time.

CLOSURE COST ESTIMATE
{40 CFR §270.13(b)(15), 264.142]

The closure cost information is presented in
accordance with proper requirements. The total closure cost
for the closure of the Detrex Corporation Gold Shield
Solvents facility's hazardous waste container storage area is
estimated at $30,800 (1988 dollars). Attachment I-3 provides
a closure cost estimate. Activities include removal of waste
inventory, decontamination and closure certification.

The cost estimate assumptions made are:

1} All drummed hazardous waste will be recycled at the
Detroit Gold Shield Solvents in Detroit by a
third-party.

2) Labor costs are presented at $25.00 per hour to account
for labor costs and $30.00 per hour for supervisors. All
labor rates reflect commercial rates and include fringe
benefits, payroll burden and taxes.

3) Total costs include a 15% contingency for administrative
and 20% contingency for miscellaneous operating costs.

This closure cost estimate will be maintained at this

facility. It will be revised whenever a change in the
closure plan affects the cost of closure. It will be

adjusted as required by pertinent regulations.

FINANCIAL ASSURANCE MECHANISM FOR CLOSURE
L4C CFR $270.14{b}(15) and 264.143]

Financial assurance for closure costs is provided by a
demonstration that Detrex Corporation meets the financial
test to guarantee the availability of closure funds.
Attachment I-4 includes a copy of the latest independent
CPA's report on the examination of the Company's latest
financial statement, a special CPA report on the data used by
the Company's chief financial officer {(CF0), and the CFO's
certification.
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FOST~CLOSURE COST ESTIMATE
40 CPR §270.14{bj(6) and 264.144]

Since all wastes will be recycled or
disposed/treated off site, there will be no post-closure
activities or costs.

FINANCIAL ASSURANCE MECHANISM FOR POST-CLOSURE
[40 CFR §270.14({b){16) and 264.145]

Since all wastes will be recycled or
disposed/treated off site, there will be no post-closure
activities or costs.

LIABILITY INSURANCE
L40 CFR $270.14(b}(17) and 264.147]

I-8a Sudden Accidental Occurrences [40 CFR §264.147(a)]

Financial assurance for sudden accidental
insurance is provided by a demonstration that Detrex
Corporation meets the financial test. Attachment I-4
includes a copy of the independent CPA's report on the
examination of the Company's latest financial statement, a
special CPA report on the data used by the Company's chief
financial officer {CF0O), and the CFO's certification.

I-8b Non-Sudden Occurrences [40 CFR §264.147(b)]

The Gold Shield solvents facility does not
have a surface impoundment, landfill or land treatment

facility; hence, coverage for nonsudden accidental occurences

is not required.

STATE ASSUMPTION OF RESPONSIBILITY

{40 CFR $270.14(bj) (18} ]

Detrex Corporation does not intend to
request State assumption of the legal or financial
responsibilities for the Gold Shield Solvents facility.
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ATTACHMENT I-2

SCHEDULE OF CLOSURE
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ATTACHMENT I-3

CLOSURE COST ESTIMATE



Item

Date:

11/08/88

Revision: 88«0
Attachment: I-3

ATTACHMENT I-3
FINAL CLOSURE COST ESTIMATE

Activity

Removal of final waste inventory
{(from container storage area)

a)
b)
c}

a)
e}

transport drums to Detroit

(5 truck loads @ $800/1ocad)
recycle 398 drums in Detroit

@ $2.50 drum*

labor: 14 man days @ $200/day
supervision: 7 man days @ $240/day
protective safety equipment

@ $100/man day

Subtotal 1

Sweep and steam clean drum storage
and secondary containment areas

a) disposal of 2 drums @& $440
b) disposal of 1800 gallons of wash
water @ $0.75/gal.
c) 1labor: 4 man days @ $200/day
d) supervision: 2 man day @ $240/day
e} collect wipe samples and analyze
@ $275/sample
f) protective safety equipment
@ $100/man day
Subtotal 2

Closure Certification

a)

b)

Qutside consultant to review final
closure plans, overview closure
activities and certify closure

10 days @ $500/day

Disbursements including office
expenses and travel expenses

Subtotal 3

Estimated
Cost

§ 4,000

995
2,800
1,680

2,100

§ 11,575

$ 880
1,350
800

480
1,125

600

$ 5,235

$ 5,000

1,000

$ 6,000
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ATTACHMENT I-3
FINAL CLOSURE COST ESTIMATE - continued

Estimated
Item Activity : Cost
Subtotal 1 + 2 + 3 $ 22,810
Administration (15%) S 3,420
Contingency (20%) 5 4,570
Total Estimated Final Closure Cost 5 30,800

Note:

*¥ Cost for recycling in Detroit Detrex facility is based on the
following:

i) Average monthly equipment operating costs for recycling
process is estimated at $4,500 (i.e. $150 per day).

ii) Recycling of maximum on site inventory at time of closure
is estimated to take seven days (i.e. approximately 60
drums per day).
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AND LIABILITY INSURANCE



DETREX CORPORATION

PO, Box Bill Southfield, M 480688-5111

FRELESHSNE
Tywr Bi8:§ B2 TES 1313)308-8868

Hereh 31, 1888

Misnigen Deparcment of Nabturel Resourdes
Hasardous Wadte Blvisien

B. 0. Bax 30028

Lassing, MI 48908

Be: Pigenofal Rs

Dear Bir or Hadam:
Buelessd L8 the following for aur Miehigan faeilities ze:

12886 Bacon Avenue EFA SMID 0% 140 3§73
Betpoit, WE 48287

312 Bllewereh Avenue,; §.%. EP4 SMID 02 080 4764
Orend Rapide, MI 9303

i) A leceer by our chief finsnciel effleer
2} Gur 1987 annusl Rapore
3} A statemént bY our {ndepandeas Certified Publiec Aseountent

Sheuld yeu have any questions, please ¢all me.

gafety snd Loss Prev. Administrator

Wok/smb
Bual.

ssr ¥W. J. Tepated



DETREX CORPORATION

B0, Box Blil, Boushiieid, MT 48089-8114

FELER = ME

Twyg 1S-E54:-4788§ 1218 565-8809

Maren Ji, 1968

Hiehigen Depertsant of Waecwrs! Beseurces
Bsgardons Waste Divisios

- P. 0. Bem 30028

Lessing, I 45909

i am the echief fimsnetal offiser of Detvex Cevperation, ?. 0. Bex 51li,
Southfield, MI 48086, Thie lastter is im suppove ef tha uwee of the finaneial eest
ge demonscrece finenclel rvespemeibilicy fow {iabiliey eeverage and cloeurs, &
spesiflsd in Subpass W of 40 CPR, Paves 286 and 1685,

The owner or operacor identified abeve is the ownaw o sparacer of the fellewing
facilities for which Liability voverege is being damemssvaead through ths financial
tgst epecifiad (n Bubpart H of &0 oFR 2846 and 265

Reglon Pacilit

T Gele Snield Divieien gTh 01 016 E870
260 Chapel Boed
gs, Windeser, GT C8O7H

EPA Ldentificscion

144 Geld fhisld Diviedes NJD 04 73U BOAZ
£3% Industrisl Highvey
Unik N@l 1
Ginnapinson, NJ 08077

iV - Gaid fkield Divielsn HED 06 977 3245
B, 8. Bex §374
Chariletes, NC 238125

v Celd Bhield Divisien WID 0% 180 59732
19664 Taksn Avenus
Detreds, HI 48117

v - Geld Ehiald Divisisn MiD 02 090 676%
112 Blleweseh Avenus. 8.W.
Grand Rapids, MI 60503

¥ Geléd Bhield Divisien - oMb 68 013 8702
1410 Chardoan Bead
Buciid, OH &&117
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Reglon

Vi

X

gactlzax

Gole Shiwld Bivieion
2537 LeMoyne Avanue
Mplrvee Park, IL 40140

Gsld 8hield Divieien
2283 Dimtributors Drive
Indianapelis, I¥ 6&24]

General Chemicels Diviedenm
Noreh $cace Hesd
4ghtabuls, OK 46004

Geld Shield Biviglen
233 Insevnacional Parkwey
Arlingren, TX 76011

Gold Bhield Diviaslen
3027 Fruteland Avenue
Los Angelen, €4 906058

DETREXE CORPORATION

LD Q7 648 4530

EXB 08 J6L egd?

OHD Q0 &lb 3834

TXD 98 Q62 6136

CaD 02 016 1642

The owner or operator idencified gbove owna or operates the folloving fesilities
for which fimaneial sssursnce for c¢loéura {9 demsnstrated threugh the f£imencial

test spesified in Subpart H of 40 CPR Percs 264 and 365,

The curvent clesurs

coet smsimstes esvared by the teet eve shown for aseh fasiliry

Reglan

b

LY

Gold Shield Bivislen

266 Chapegl Road
Ba. Windger, CT QE07e

Gold BRield Divigicm

835 Induecrial Highway

Uait Nas.

)

Cinnamingon, NJ {4867V

tification

6Th 0L Glé ga’e

HIP 04 TI1 8043

$ 15,478

Vig Tvusg Furd

Gold Bhield Divisien
$. 0. Box 5274
Cherlects, NO 38215

Bold fhield Divisien
12888 Eaten Avenue
BDetreie, MY 48237

Gold Shisld Divisien
312 Bllesworth Avenuve, B.W.
feand Baptde, MY 49903

Cald &hield Diviaiorn

1410 chardon Road
Buelid, O 46117

WCD 06977 1263

HID 0% 160 3972

MID 02 0%Q &7e4

ORD 08 C15 8702

29,632

18,163

10,843

6,578



DETHER CORPORATION

Fege 3
Region Facllity 894 Identificasion Clesure Cost
¥ Gold Shiald Divisies ©1LD 07 442 4938 § 31,630
25837 LaMevne Averue
Malrose Peph, 1L &CLED
¥ Gold fhield Bivieten tED 08 261 £R37 14,831
2263 Distpibutecs Drive
Indianepoliie, IN 48341
v gensral Chemieaie Division oHD 006 418 5924 41,000
Hogth BEate Egad '
Ashigbula, OB 44006
vi Gold Bhield Divislon TXD 96 002 6134 169,484
324 Internstional Parkway
Arlingten, 1% 78011
1X Geld Shield Bivisien €AD G2 Q1§ 1881 36,251
3027 Pruitlend Avenue
Les Angeles, CA 5003 $383,749

2. The owner ot eperatery jdencified ebove puaraestess, through the ceeporace
guarantee opecified is Bubpart K of 4O CFR Parts 164 and 263, the closure
snd peeteclosurs care of the following facilities cwnad or ocperated oY
its subsidiaries. The current ecat sstimetss for the ¢losure or peet-closure
cave se gusrsntesd are ehown for aach fectlity: HNome.

4., In stetes vwhere EPA s not edminletering the fimencial requirements of
Bubpert H of 40 CFR Pares 586 and 269, ¢his owner er operater is
demenetrsting finsansbal assuvence for the alsgure or pest~closute o£aTE
of the Following fasilivies theough the use of & test equivalenc or
substentially equivalent to the finanelal test epecified im Bubpare K of
40 CFR Parts 264 aend 263, The eurvent clesure &nd/ar poét-closure coat
edtinates covered by sush & test are ghewn fer sach facility: 8@ netaed
abeve. '

&, The ownAer or opeETaEet tdgncifiad ebove owne eov operatad the follewing

hazgrdous waste mManagement fgetlitties for whieh Iinansial assutance for
closure ov, Lf dispossl faeility, pust-clesure 4&avs, is net demenstrated
either to EPA or a State threugh the financiel test ev any other Einencial
sgsurance mechaniem specifia¢ in Bubpart K ef 40 OPR Parts 266 aad 263
or equivalent ov subatantislly squivgient Jtats mechanigme, The currast
closure ewd/or post-clogure cost estimafed are not covered by sush financial
gesursnce are shown for esch faeility: Heme.

The owner or operater is required to file & Form 10K with che Seaueitiss

and Exchange Commigsion (SEC) for the latest Eiseal year.



DETREX CORPORATION

Pege &

The ftscel year of thiz firm ends en December 31.
freme marked with & sgcerisk are derived fFrem thies fiem's

The figures for the following
independently audited,

yesg-and finaneial statements for the latget oompleted fimeal year, ended 947,

i.

4,

g,
wg,
w7,
w§.
9.
*16.

*Li.

12.
13,
14,
wij.

6.
17,
i8.
9.

fum of auvrent clesure cost estimgten
{esgal of all sost eetimates listed abova)

hasuas of anaual aggregste lizkility ceverage
to be demonstracad

fum of linee 1 and 2

Tocal liabilitiss (1f any postion ef the elesuve
esgr astimacas 1z ineluded in topel liskiiiuien,
you mgy deduct the smount Gf that portion fcom
ehie lime &nd sdd thet amount ¢o ilinms 9 end &)
Tangible nat werch

Net woreh

Curzent aspate

Cureent liabilities

Net working capital (linme 7 minué line 6)

e sup of net ineems plus depreciatien, depletiesn

and amortisgtien

vetal speers in U.8, (veguired ealy Lf less than $0% of
fism's Gopate are loecatad in the U.S.)

1 iine % st leass 61¢ miiifen?
Ig Line 5 &t least & times linme 31
Ts Lins P ac leaee & cimes line 31

Ave 8¢ lesst 90% of fire'e eseetw lenzted in the
U.8.7 1If net, ecomplate iine 18

fs line 11 et lmsst & timse iime 3°
Is line 4 divided by line 6 iees chan 3.9%
1 line 10 divided by iline & greatsr than O6.1°P

Is line 7 divided by line § greater chan L.3%

3 3@3.?&4‘

2,080,000
2,383,728

19,700,458
20,361,323
41,027,175
36,366,792
18,404,462
23,962,310

8,677,883
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T hereby cereify chat the wbwd&ng of thie lecesr (s ldemiissl ee the wowding
gpevified in &0 QaFR 264-151(53 ee osueh vegulatisas weve censtlsuied ow the decs

sBovn lmmediately below.

/ gb

.G, B, BLeckmeyer, Jr.

Yery sruly yourp,

Cd XK

Viee Pregident & Tressuyrer

Havah 31, L9868



ACCOUNTANTE REPORT

~ Deloitte
Haskins--Sells

Cartlfled Publis Assountente

100 Renaissance Center
Detron, Michigan 48243

To the Board of Dirsctors and Stockholders of

Detrex Corporation '
We have examined the consolidated balence sheets of Detrex Corporation and its subsidiariee as of
Becember 31, 1987 and 1986 and the related consolidated statements of income and retained earaings
and of changes in financial position for each of the three years in the period ended December 31,
1987, Cur examinations were made in accordance with generally accepted auditing stenderds and,
accordingly, included such tests of the accounting records and such other auditing procedures as we

eonnidersd necessary in the circumstancees,

lr our opinion, the accompanying conanlidated Ansnsial stataments preaent fairly the Anansiel posi-
tion of the companies at Necember 31, 1987 and 1986 and the results of their operations and the
changcs in their financial position for cach of the three years in the period ¢nded December 31, 1987,
in conformity with generally aceepted accounting principles eénsinlemiy applied during the period
except for the change, with which we concur, in 1987 in the method of accounting for ineome taxes
as described in Note § w the consalidated Bnancial stntemants.

February 29, 1988
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HIGHLIGHTS

1987 1984 1948

MNetBAIES . uyiei it e $100,257,0600 $94,205 000 $88,268,000
Income before a¢counting charge............ 2,639,000 2,495,000 4,753,000
Cumulative effest of eccounting chenge . ..., 438,000
NetinCOME ..o v ieaeen . 3,087,000 2,495,000 4,763,000
Earnings per common share before secsunting

CHBNEE ./ \vvieiiiiiiiirinens, 1.67 1.58 1.01
Cumulative effect of accounting change per

common chare. . . ., b s v 29
Earnings per common share......,.......... 1.96 1.58 3.01
Cash dividends per common share . .. ... ., . 120 1.20 1.20
Stockholders' equity per common share ... ... 25.56 25.20 24.82 -
Additions 1o land, buildings and equipment ... 3,921,000 6,902,000 4,614,000
Current ratio ., ., , et e $.3101 37101 gigl
Perzent long-term debt to equity...... . ...... 17.9 20.8 1.5
Number of stockholders ..., ....0o0vnen.s 762 825 945
Number of emplovess................., sees 584 742 686



TO QUR SHAREHOLDERS:

Detrex sales and net income were §100,257,000 and $3,087,000, respectively, for 1987 while sales
for the previous year were §94,205,000 and net income was $2,495,000. Net income for 1987 jncludes
$438,000 which represented the effect of an accounting change concernlng deferred income taxes.

We are maintaining our strong emphasis on research and develormem with expenditures for these
activities in 1987 a1 $2.326,000. This represents the second highest lcvel of expenditures for reacarch
and development it our compeny histoey.

& number of new products have been introduced by our profit centers as a result of our various
ongoing research activities. Some of these products include an additive for paper machine oifs, 2 ncw
line of soluble oil buses, a non-chlorinared, non-toxic extreme pressure additive to replace chlorinated
wax; a new HVF line of high pressure defluxer machines for cleaning complex electronic assemblics
and sophisticated printed circuit boards; new dry film lubricants; cleaners and patented ultrasonic
phosphating compounds for the coil coater industrles; and heat treat systems for aluminum alloys and
mash belt simoaphere controlled furnace lines,

Detrex has established a mew analytical and testing laboratory entity, RT1, which will be providing
contract services for companics requiring mphisticatcg analytics! assistance in environmental matters
and specialized testing in metalworking, water treatment, peints and coatings. While the beginning for
RTT will not be in the form of a giant step, we believe, in time it will provide Detrex with significant
growth, .

Seibert-Oxidermo, which was acquiresd by Detrex in 1986, und Viking Chemicals, which was acquired
the year before. are continuing their programs to expand marketing of their lines of products and are
also maintaining Joint projecis with our other profir centers to augment sales of our verious lincs of
products. All of the programs are designed to produce additional revenues and profils for our compisny.

While our Solvents Division has been profitably marketing its services in reclamation and recycling
of spent chlurinsicd solvents Lo its customers, it has not heretofore been involved with Aammabie
solvenis. The Solvents Division has completed studies and investigatons and expects ta be providing
additional service to those customers whoe cmploy flammabie as welf as chlorinated solvents. This
additionat service will enable the Solvents Division to add greater value to the many ways it serves its
custemersy,

We are continuing our program of evaluating suitable candidates for acquisition which mect our
objectives of “'fit” and margin und which provide opportunities for growth.

During 1987 we have continued our programs to provide optimum quality and reduced unit oper-
ating coste at our customers’ plants. Programs are also continuing at our Deirex proflt centers to reduce
operating cxpenses and improve margins.

We report with sadness the death on January I8, 1988 of Mr, Robert A, Emmett. Jr., who had
served on the Bourd of Directory from Murch 29, 1951 until his death, Mr. Emmistt was employed by
the Company from June 10, 946 unlil his retirement December 31, 1983, During most of his employ.
ment period, Mr. Emmett was n Vice Presidenl in churge of keveral divicions and depariments, and
played a leadership rate in developing and manufaciuring products and processes which sdded 2 grear
deal to the growth and sales of the Company.

Wi honur Mr, Emmcut for his loyalty and for his adherence to the idenls of hunesty und busincss
ethics.

Foltowing the loss of Robert A. Emmett, Jr., the RBoard of Dircciors has fixed the number of
Directors of the Corporation at eight.

We wish to exiend our sincere uppréciation to all of our employees for their fine performance and
their dedication.
Louis Schiossberg A. Q. Thalacker
President Chalrman



DETREX CORPORATION
CONSOLIDATED BALANCE SHEETS

December 31
ASSETE
197 1986
Current Asseis .
Cash and short-term InvestmMeEntS . ... . .. ittt ittt ier e ereiaanrrriaens $ 4,621,438 § 1,388,324
Accounts receivable ............. st eeeae s P 17,062,604 19,078,075
Invearories .................o0v i Eh b ek e e e e e e e e e 13,860,121 14,452,411
Prepaid expenses and deferred | mcome BAXEBE o oo rieiienatiaraenny vt ncaaeian 822,629 1,268 984
Total Curremt ABBBIE . . ... .. .. 0ot ii i i e et r e e e 16,366,992 37,187,954
Land, Bulldings and Equipment:
O 1,044 468 1,044 468
Buildings and Improvements .. ..ottt ittt e b e 15,945,142 15,223 006
Machinery and equIPMENL . ..ot ittt iar s v ee e it e e 24,443 B6S 27,449,937
Conatruetion iN PrOBIBEB . . .o u ot n e r vttt s e s aattat tanensacaresssnisenenessns 1,087,109 1,118,810
41,530,381 19,836,221
Less allowance for depreciation and amoriizBtion .. ..........0 vt iiiiininrrrirenns 20,210,281 18,261,130
Land, Bulldings and Bqulpment—=Met. .. ... ........civineriiiraneiiirinenns 23,320,300 21,575,001
e ABBE ... .. i ittt e 7,040,581 3 080 784

$2e Motss 16 Contolideted Finencial Statements.

2

$60,857 869

e g e T o e £ R o e =
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LIABILITIES ARD STOCEKHOLDERS® EQUITY

1987 1986
Current Lishilities; ,
Current maturities of long-term deBt .. .. . . i e it e eeee et § 1.568.35¢ 5 724,809
Accountspavable ... . ... i i i i e ek e e et ans 4,312,881 4,369,092
D OTEE BRNEE ... . ... ... ..sennrantieeieo e e e e aaaiaen s e 198.767 56.603
Acerued payroll and commiselons .. ... L i ciiiei e iarae e e 1,246,208 1,754,166
Acerued insurance and ather Habillties . ... ... ... . . .. . . .. i i e 3.078.272 3.074.8%6
Total Current Llabliftles . ... ... ... .0 i iioiteinnnanronnionncrncnninns 10,404,482 9.979.366
Lﬁﬂg"rm D.ha -------------------------------------------------- 1A N1 8B4 5% riow 7:3431734 3.2&8.22]
Deferred Imeoame TBEEE . . .. .00t ur v ar e rene cnt 408018841 dtdaranesronrnaronsens §.853,182 3,757,643
Stockbalders’ Equity:
Lot e T A R batrs 3,160,828 3,180,828
Retained e8rmings .............ov i i et i e 37,866,347 36,666,271
Total Steckboalders’ Bgulty . . ... oo v 41.027.17§ 16.827.09%
$60,727 673 $60,832 869

Bes Notee o Corslidated Flaaneisl Stetements.




DETREX é@RPORATION
CONSOLIDATED STATEMENTS OF INCOME

AND RETAINED EARNINGS
For the Years Ended December 3

1987 1986 1985

Mot Sales ... .... Craeeae e B e B e e e a e $100,298,924 $94,204 793 $88,268,265
Costs end Expenses:
Costof e, ..o i e e REETRRTRNe: 72.781,067 68,254,108 60,697,055
3eiling, general and administrative expenses.. .............,........ 19,201,960 18,382,335 16,442,103
Provision for depreciation and amortization .. .............0v0eus.., 2,981,330 2,689,341 2,400,922

Total Costsend Expenses . ................................ 84 964 347 §2,325.784 79,340,082
Operating income ............co..0... N e e e, 3,292,577 4,879,008 8,728,183
Other inCome—=N81 .. .. ... . it et i e e 489,068 284,550 378,637
Interesi expense ........... e b et e e b e e ey e anir e 943,304 428 313 183,629
Income before iNCOME tAXES ... .. ... .. i eerrin i ereorecnnnss 4,838,251 4,738,746 §.923.193
Provision for income taxes ............... e e e e 2,199 382 1,243 702 4,170,350
Ingoms before acCOunURE CHANES ... oot vttt ereinrenns, 2,638,869 2,495,044 4,752,845
Cumulative effect on prior years of change i accounting

forincometanes .............. L e e e ee i ean 437,704
Hetloeame ......... ..co0uuins e e rat et r ety 3,004 571 2,488 044 4,752,848
Hetsined Earnings at Beginning of Year . ...............00vivvnienn, 16,666,271 36,067,724 33,211,376

: ‘ 39,762,844 38,362,768 17,964,221
Deiuct:
Cash dividends yn common siock—1987, 1984 and 1985,

B 20 P MO e L i e e 1,896,457 i 896,497 1,896,497
Butulned Earninge ot Eod of Yesz. ... ... iiui i ininincinannas § 17,866,347 $£36,666,271 $36,067,724
Earnings Per Conunon Share:

Bafore accounting ChBnBs .. .. 4 .vivieincanreiieatirerncirinianss $1.67 F1.58 §3.01

Cumulative effsct of accounting ChERES ... ..\ vieeiiiainerrnrnans o .29

NELERrBIIEE . ... i tiuis s iiineie it iane et s rearanes §$i.96 $1.58 $3.01
Lo Lo

3& Metas 1o Consslidated Finunsial Rmtemeonts.
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DETREX CORPORATION
CONSQOLIDATED STATEMENTS OF CHANGES

IN FINANCIAL POSITION
For the Yesrs Ended December 31

1387 1986 1985
Funds Provided:
Operations;
Ineome before acoounting ehange .. ........ 0 it iniiiaa, § 2,638,868 $ 2,495,044 3 4,792,845
Add (deduct) items not affecting funds:
Deprecistion and samortization ...... L A 2,981,320 2,689,341 2,400,922
Deferred inCOmE LARES ...vveveaieiririnierrrnninieienienn.. (803,701} 684,867 406,774
Total from Operations Before Acounting Change ................ 4,814,488 5,869,252 7,560,541
Cumulative effect of sccounting change . . ..., e e 457,704
Total from Operations ... .. ... ... iiieiniivaenans, 8,273,192 9,869,752 7,560 541
Working Capital Changes: _
Arcounta reeeivBbIE ... i iii it i i i e 2,015,471 (2,800,210 (2,341,200}
Inventories ......... ..o e r e Cersaera s 392,290 (1,487,759) (964,821)
Frepaid eapenses and deferred income (X85 ...........0iieionn 448,953 {146,566 181,396
Current maturities of long-termdebt. ............ .o ivinna.a, e 843,345 187,058 (4,757}
ACCOUNIE PAYEBIE . ... ...t it it it (38,210) B12 688 (743,588
IRCOMEIANES ... ..\.vvin i iienrenareraania e, 142,164 (43,17¢) (492,888)
Accrucd payroll and commissions ... ciiiiiiiicreani i (307,958} (33,351) 88,940
Accruad insurance snd other Uabiiitles ................... ... .. 3,376 2,039 (592,584}
Total from Working Capital Chamges .. ...................... 3,479,032 (3,311,251} (4,891,602)
Disposals of machinery and equipment ... ... ... . .. . ..., i85.608 417,932 369,381
Increass in long-lerm debt ....oovv i ciii i iiai e e e 7,643,884
Tolsi Fuads Provided. .. ....... .. 0 ot ienienae 2,136,832 10,641,821 3,038,320
Funds Used:
Expenditures for buildings and equipmient ......ovevviriniens caiaen 3,920,592 6,50} ,854 4,614,396
Cashdividends ........ ... .ciiiiiiieinnnnns. e anaaas v eeieae s |,696,497 1,896,497 1,896,497
Irmcroase N otHEr 835818 ... ... i e iainai it 142,342 1,129,157 Badd, 728
Decrease in long-termdebt .............. et ie e en s e a4 487 130,952
Tota! Funde Used ....................., i eraaaar e 6,903,918 9.5927,508 7,306,373
Inereuse (Decrense) in Cash snd Short-Term lnvesiments .............. § 2232914 3 734,313 $(4.468.253)
. oo S ey R R

Ene Nowss to Consolidated Financlal Stataments.



DETREX CORPORATION

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS

{. Summery of Significant Accountlng Policies
Basit of Fingneial Siatements

The congelidated financial statements camprise those
af the Company and alf of ite subeidiaries. Al balances end
iransactions betwesn the companiee have been eliminated.

Invenriories

Inventorics are siated at the lower of cost or market,
Cont of raw materials, including mw materials In work in
process and finished goods inventories, is determined by

using the last-in, first-out method. Labor and burden In

inveniory arc determined by ueing the average cost method.
Inventories relating to fixed-price contracis are stated at
the accumulated cost of materinl, labor and burden less
relaled progrese billings.

Land, Buildings and Equipment

Land, buildings and squipmen! are stated at cost.
Depreciation and amortization arc provided over the esti-
mated usciul lives of the assets using the straight-line method
for financial reporiing purposes. L.eused equipment is
amortized over the lease term. Annuval depreclation rates
for finuncial reporting purposes range from 2.5% 1o 0%
for buildings and improvements and from 6.7% o 33.3%
fur machinery and equipment.

Research and Developmenr

Research and development costs are charged o income
as ingurred, Research and development costs for 1987, 1986
and 1985 were approximatcly $2.326.000, $2,629.000 and
51,642,000, respectively.

Larnings Per Common Share

Earnings per common share are based upon the aver-
age number of common shares outstanding during the year,

Industry Segment

The Compuany and its subsidiaries operale predomi-
nanily in a single industry, chemicals and ailied mccluc:ttse
and supply processes for use by manufacluring snd servm,e
indusiries.

2. lnvestories

Inventorics at December 31 consist of the following:
1987 1988

Finished goods and work in

ProCess ......o0ovvveivunn, § 8,747,539 3§ 8,347,613
Raw materiais .............. 5!12582 5,904,788
Total 14,452,411

The excess of current ¢ost over the stau:d last-in, first-out
value {3 approximately 1,666,000 and $1,481,000 ar
December 31, 1987 and 1986, respectively.

& Capltal and Opersting Leases

Capitalized leased assets (primarily automobilcs, rail-
road tank cars and trucks and trallers) at December 31 are
as followe:

1987 1986
Machinery and equipment ... .. $2,139,972 $1,923,046
Accumulated amoriization ... .. 1,165,264 | ,060,962
Leaged sysets—nel .........., $ 974,70@ s 862&84

Rent expense applicable to operating leases for 1987, 1986
andd 1985 was $710,000, $597.000 and $553,000, respectively.

Mimimum annual lease paymenty for leuses in eﬂ'ecl at
December 31, 1987 are as follawe:

Minimum Lease Payments: Capital ~ Opernting
1986 . ... ... $ 587,800 $ 691,000
1989 . .. 422,400 477.000
1980 .. ... el 177 800 70,000
1991 .. ... e 99,600 42,000
§ 2 7 . 23,000

Tota! minimum fcase payments 1287600 §).303.000

R SRR

L.ess amount representing

estimated exccutory costs

(such as taxes, maintenance

and insurance) and profit

thereon included in total

minimum [esse payments ... (71,763
Met minimum lesse payments .. 1,115,837
Less amount representing

interest ............ 111,208
Prasent value of net mirimum

leane paymearnts ....... eveve. 1,004,629
b-ess current portion ........ .. 459 (008
Non-current portiont .......... § 545,621

. b



4. Long-Term Debt
The composition of long-tern debr, exclusive of cur-
renl maturities, us of Doecember 31 is as Follows:

1987 1986

Term note at interest rate of
B.9%: due through 1991 ... ... $6,730,000 $7,750,000

Morigages pavable with interest
principally at .9%; dua through

1984 . i e 48,113 71,141
Capttalized lease obligations at

Inferedt rates froam 5.7% to

15.1%; due through 1950

(see MNote 3)........oveen L 545 621 467,080

3D Bzl

The mortgages payable are collateralized by buildings
with a carrying value of $2,027,000 at December 31, 1987.

The approximate aggregate annual maiurties of long-
term debt (exclusive of capital lease obligations) for the
five years subsequent o December 3, 1987 are as follows:
198K, S0, 109,346, 1989, £1,014,700; 1990, $1,007,200; 1991,
$4,738.000; 1992 and aftey, $17,513.

. The Company had unused fines of creddil of $6,000,000
as of December 31, 1987.

3,  lpecoine Tanes

Financial Accounting $tandards Board Statement No.
B6. “'Accounting for Income Taxes,”" was adopted by the
Company effective January 1, 1987, The cumulative effect
of the change on prior years was {o increase income in 1987
by $437.704 or $.29 per share, 1eferred income taxes foe
years prior to 1987 were computed based on generally
accepled uccounting principles in effect for thuse years.

The provision for income taxes for the years ended
December 31 is summarized below:

1987 1584 1985
Curreni:

Federal ... ............... SLanS. SHL §1.387.321 $2.818072
Stale and bogal . ... ..ol 270.983 211,030 402,148
lotal cuerent. .. ........ LE76.494 1,598,951  3,220.220

Dafarred: s
Fedavat ... .. _...... .. . 257,783 550.089 218,038
Stateand logal............. 63,105 106,663 112,093
Totsd deferrad .. ... .. .. 323.888 G45.450 950,139
$2.199.182  $2,243.702 34,170,390
b i e R

Deferred taxes result from timing differences in the re-
cagnition of revenue and expense for tzx and Anancial
statement purposes. The sources of these differences and
the tax effect of each were as follows:

(L) 1684 1985
Bapreciution and amamisation ... 5 307.263 $ 18E.628 § 447630
Accrunle Rod deductible unth pa:d 58,650 gt ,378 255,865
Undistributed earnings of -
Cempary's DISC............. 79.548 3210.524 160,436
Ohar—r@ .hoovvii ey {32,974} {35.374} ot 209

§ 322888 § 45,0151 § 950,130

The effective income tax rates for 1987, 1986 and 19853
were 43,5%, 47.4% and 46.7%, respectively, The reasons
for the difference between the income tax provision which
resuited in these effective rates and income taxes computed
at 40% for 1947 and at 46% for 1986 and 1985 are summar-
ized below:

1987 1988 1983

Computed “'expected™ tax

BEGYIRIGA .. ... ... ...... .... $1.938 300 43, 176,82} 54,104,670
Renearch oml Jevelopment tax

eredli ... (140,97 { F,239}
Investment s crodit, nel of

investmeat crodit recaptura. ... 348} {178,314
Stale end kncal incamee tares, net

of federal 1a% benefit.. .. ..., . 201.453 171.230 277,650
Cther=ngl .......coc0nveinin.s 62,429 36,205 16,547

$2.199,382 $2,243.702 54.170,35¢
N \CENENETIT S

& Pension and Postretiremneny Coats

The Company and its subsidiaries have severul non-
contribytory, defined benefit pension plans which cover
substantially ail empioyees, Benefits for sularied empioyees
are based on ycars of service and the employee's average
monthly compensation using the highest five consecutive
years preceding retirement. Benefits for hourly employces
are based on a specified payment per month for each year
of service, The Cumpany™s funding policy is to contribute
amounts sufficient 1o provide for benefits earned 1o date
and those eapected o he carned in the future,

Net pension cost of $5,932 and $1032,9353 for 1287 and
1988, respectively, wus computed bused on Finunciul
Accounting Standards Board Statement No. 87, “Employ-
ere’ Accounting for Pensions.” Pension expease of $155,000
for 1985 wus cemputed based on generally accepted
accounting principles in effect for that period.



The following table sets forth the plans' funded status
and amounts recognized in the Company's balance sheet
at December 31, 1087 and |586:

1987 1986
Actugrial present value of
beaefit obligationa:
Accumitlaied benefit

obligations:

Vested benefits .. ... . 10,881,742 $10,979,356)

Mon.vaeted benafite 1,188,444 243,002
1 <13) I 512!0675186 5!15522.263

Projected benefit
obligation for service
rendered to date ,..... §16,950314 $§14,847.133

Plan assets at foir volue—
primarily equity and fxed
income bond funds and
Froup annuily inaueance
contracts ... .. ... .......

Excess of plon assets over
projected benefit obligaiion

Unrecugnized net asset at
Jenuary 1, 1986 being
recognized principally over
13 years ...... P

Unrecognized net loss (gain)
from past experience
different from that
assumed ......... Caeaaean

Pension liability included in

other liabilities ........... $ (48,122) § (103 953)

MNet peasion cost included the
following compunents:

19,306,313 18,783 447

2,355.999 3.906,514

(2.892,723)

(3,100,568}

4BE,604 (509,879)

Jervice cost-benefits carned
during the year . .......... ¥

697,134 § 508,841
Interest cost on projectad

benefit obligations ........ 1,234 402 1,083,409
Actual return on plan assety .. (1,110,709) (2,290,313
Met amortization and deferral (R14,89%) 702,016

Nei periodic pension cost ... § §937 % 1031.9%3
The discount rate and raie of incrense in fivure com-
pensation levels used in determining the actuarial present
value of the projected bencilt obligution were B 5% and
£.3%, respectivaly. The expected long-term rate of return

on agsats wae §.9%.

B

In addition to providing pension benefits, the Company
and its subsidiarics provide certain health care benefits 10
retired employees. The majority of the Company's employ-
ees may became eligible for the benefits if they reach nor-
mal retirement age while working for the Company. The
cost of retiree health care beneflts, which {s immaterial, is
recognized ss &n expanze when the related premiums sre

paid.
7. Capitsi Stock

The number and amount of shares of capital stock are
&3 follows:

Prelerred Stock — autharized 1,000,000 shares of $2 par value
each, issunble in series. No shares were issued or sutstand-
ing a3 of December 31, 1987, 1986 and 1985, -

Common Stock—authorized 4,000,000 shares of $2 par value

each. The number of shares issued and outstanding as of
December 31, 1987, 1986 and 1988 wan 1,980,414,

8.  Oiher Income-—Net

Cther income consists principaily of interest income
of spproximately $238,000, $69,000 wnd $316.500 for 1987,
1986 and 1983, respsctively, and miscellansour service
income of $340,000, $386,000 and $342,000 in 1987, 1988
and (985, respectively.

$. Contingsneies

The U.8. Environmenud Proleciion Agency (“EPA")
hes notified the Company and 17 other companies that they
may be potentlally responsible for shering the costs involved
in & proceeding (o clean tp contaminated secdiments in the
Fields Brook watershed in Ashiabula, Ohic. The EPA has
issued a Record of Decision concerning the methods it re-
commends using w accomplish this task. The Company
and the other potentially responsibie parties have expressed
thelr disagreement with this recommendation, but will con-
tinue o negotiate with the EPA 25 to how best (o effect the
clean-up operalion. At this lime, mansgment cannot deter-
mine when, and to what extent, the Company may have o
share the cusis associaied with the clean-up. In addition,
there are several other claims and fawsuits pending against
the Compaay and its subsidiaries.

Although the armount of lishibily, if any, 81 December 31,
1587, with respect to the actions ther pending lo which the
Companry and its subsidiaries are pariy cannot be ascar-
tained, the disposition of the above maiters, in the opinion
of manugement, on the busis of information furnished by
couneel, will not have a matarial effect on the Company's
consolidated financial position.
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eloitte
Hagkins+Sells

Cartlified Bublle Agsaurntants

100 Renaissance Canter
Datroll, Michigan 48243

Ta the Board of Directors snd Stockholders of
Detrex Corporation '

We have sxamined the consolidated balance sheets of Detrex Corporation and iis subsidiaries as of
December 31, 1987 and 1986 and the related consolidated statements of Income and retalned carmings
and of changes in financial position for cach of the three years in the period ended December 31,
1987, Our eraminations wore made in accordanse with generally seceepted auditing standarde and,
accordingly, included such tesis of the accounting records and such other auditing procedures as we
considered necessary In the circumetinces,

In our opinian, the secompanying consolidated Anancial statements present fairly the financial posi-
tion of the companies at December 31, 1987 and 1986 and the results of their operations and the
changes in their Anancid position for cach of the three years in the period ended Necember 31, 1987,
in conformity with gencrally accopted accounting principles censistently appliad during the period
except for the change, with which we concur, it 1987 n the method of accouating for income taxes
as described in Note § to the consolidsted financial statements,

Pebruary 29, 1988



MANAGEMENT’S DISCUSSION AND ANALYSIS OF
FINANCIAL CONDITION AND RESULTS OF OPERATICNS

Liquidity and Capital Resources

The Company penerates cush from operatlogy sufficient to meet its needs fur woerking capilel, dividend payiments on
capital 3tock snd capital expenditures, '

A measure of liquidity used by the Company for internal management purpoycs can be illustrated by a review of cush
and short-lerm investments.

Cash and Short-Term Investments

The following analysis is a condensation of the data contained in the Consolidated Statements of Changes in Frnancial
Position. The comparisons (in thoussnds) are as follows:

‘ 1967 1986 1983
Funds provided from operations ... vuveenvineenernnnnns Ceriaee. § 5,272 $ 5869 § 7561
Expenditures—net:

Buildings and equipment ... e 3,535 6.484 4,248
Dividends ............... e n Lt e e e §.89% LB9E [ Ros
Decrease (increare) in long-termm debt. . ......... EE B e et . Sdd (7,686) 151
{Decrease) Increase 10 other working capital lteems .......... .. . ..., (3,479) 3.3 4,892
Increase In other assets . ..., Ve e e Frervas e re e 143 1,130 844
1,034 §,1358 12,029
Incresse (decrease) in Cush nnd Short-Term lnvestments .......... veen. 802,233 § 734 3 (4,464)
P p—i 7 SRR

With the exception of transportation equipment and the 1986 Scibert-Oxidermo asset purchase, the Company's cupital
gpending programs have been finunced using internaily generated funds. The Company does not presently plas to borrow
ditional long-term funds, sell sccuritics or enter into uny material off-bulance sheet finuneing arrangements, The Com-
pany had unused lincs of credit of $6,000,000 w December 31, 1987

Resulls of Operations

Comparative operating data (in thousands) sre summarized below:

1957 1946 1ous
e 3 2 - P
Bales ... ..., 100,257 100.0 94,208 14,0 88.268 1.9
Grossprofit. ... ... e, 27,476 7.4 15,951 7.6 27,574 3.2
Operating expenses. . ...o.oooee'vne.n., {9,202 19.2 8,382 1¢.5 16.442 4.6
Depreciation and amortization ......... 2981 30 2,649 2.8 2,40} 2.7
Operating income ........c...vuvennn. 5,293 3.3 4.879 5.2 8,728 4.9



MANAGEMENT’S DISCUSSION AND ANALYSIS OF
FINANCIAL CONDITION AND RESULTS OF OPERATIONS—Continued

Sales and Gross Profit

The yeur [987-Increnscs in gross profit reflect the full-year profit contribution of Seibert-Oxidermo (which was
acquired by the Compuny in Augus! [986.) sales velume increases in some commadity type product lines and tighter cost
controls. These increases were purtinlly offset by reduced sales volume at some of the Company's profit centers. The net
result is a sales volume increase which yiclded pn increuse in gross profit.

The year 1986 -Decroases in gross proflt resulted from cost overruns relating to new producis developed, verioue
cosls assoclared with product warrapties and rolated linbilities, and increases in the ratio of cost to selling price in
commedity type product lincs, These decreascs were partinlly offset by gross profit gains on incrouncd chemical specialty
saies volume.

The year 1985 =The gross profit lovels remained comparable with the year 1984 despite a [.9%% decrease in overall
sales volume, This reflects a wwore favorable mix in the sales of higher margin products ard the continuing stability of
rew maierial costs.

Inflution—The moderate level of inflation during the thres yesr rsm-md has nat had any significant impact on the
Company.

Operating Expenses

Increases in 1987 reflect higher siles volume and mosdest inflationary pressurces, offsel to some extent by operating
expensc reductions la cerrain arcas.

Increases in 1986 reflect higher sales votume, increased produci development and modest inflationary pressures.
Increases it 1988 were the rasult of mudext inflationary pressires,

A COPY OF THE COMPANY'S ANNUAL REPORT ON FORM 10K AS FILLD WITH THE SECURITIES AND EXCHANGE
COMMISSION FOR TIE YEAR 1987 WILL BE FUENISHED WITHOUT CHARGE TO SHARFHOLDERS UON WRITTEN
REQUEST. REQUESTS ARE TO BE SENT TO VICE PRESIDENT-TREASURER, DETREX CUORPORATION, 4080 TOWN
CENTER, SUITE 1100, SOUTHFIELD, MICKHIGAN 43¢75.

DESCRIPTION OF BUSINESS

Detrex Corporation nad its subsidiasiss operate predominuntly ia a single industry, chemicals and allied products.
and supply processes fur use by manufecturing and service industries. The products include specialty chemicals. industrial
cleaners, phosphaic coatings, drawing lubricuats, chlorinated soivents, degrensing wnd defluxing equipment. soldering
machineg, vlirasonic degreasers, drycloaning machines, industrial furnaces, commercial and reagent yrade muriatic acid.
PYC plastic ptpe and fluzings, industrial finishing maicrials and paints, and water treaiment chemicals and equipment. The
products are primarily sold by sales-service (,rlgmeers Most sales are direct tu industrial users with lesser amounts to
distributors for resale (¢ indusirial users.

Net sales by product line for cuch of the last five years are set forth betow:

et Sales
Produst Line

Chemical Chemical

Products Equipment Touwl
L §76,512,225 $23,744 .69 $100,236 924
1086 ... o e et 66,723,747 27.47%,076 94,204,793
Lo L i e e 62,337,906 25,930,359 BR,268,265
1984 e Cerereaaa 76,375,994 19.578.927 89,934 921
= 5%, 773,729 14,137,943 73,011,672

1



SUPPLEMENTARY INFORMATION

Selected Quarteriy Dats

(Thousands of dollurs except per share amounts)

1987 GJuariers §986 Quariers
I 2nd tst 4th Ind Ind L8
Ketsales ... .. oviiii i, $24,040 326,479 $23.010 $24,726 323,135 524,784 §23708 813,577
Gross profitonsaies . ... ... .......... 5,890 6,966 7,559 1,061 4,508 7.0858 7,357 7.001
Income (loss) before accounting chunge . .. 83 579 1.077 B9B(1)  (953y2) us7 £.223 1,258
Cumulative effect of accounting change. . £58(1)
et income (038} . ... i, 83 579 1,077 AISCE) (93N se7 [,223 1,258
Earnings (loss) per common share befure
accounting chenge. .. ............. .. 05 36 70 S6(1) 6002 .61 77 .80
Cumulative effect of accounting change per
common share .......... e 431}
Earnings (loss) per common shere. .. .. . .08 346 i BI(E) (6032} .6l 7% B0
Dividends per common share .......... .30 30 A0 30 50 30 30 30
Stock price range(d) '
High ...... T 2 WA 40% 44 0V Ve s 6%
Low ..o Fidl 30 35l 374 374 384 354 3444

Motes for Selected Qmﬁeﬂy Date snd Selfected Financisl Data

(b

(2}

N

4}

3

Previously reporicd earnings for the 1987 first quarter have been restated to Include a credit of $457,704, or §.29 per
common share, which is the cumulative effect on prior ycars of an accounting change to adopt Financial Accounting
Standards Board Statement No. 96, “‘Accounting for Income Taxcs” The effect of (he change on the first theee
yuarters of 1987 was not material,

The 1986 fourth quarter loss includes a charge of $1,164,000, or §.74 per commun shire, to reflect cont overruns and
development costs relating 1o new pruducls, as welt as various cowts associeied with product warrenlics and related
liabilities. The 1986 fourth quarter loss ulso includes a churge of $127,000, or $.08 por common shore, due to climinaiion
of investment tax credits under the Tux Refurm Ag of (468,

Net income us & percent of saics and viher net income ratios for 1984 reflect a deferred income tax reversal of §3510,440
or 3.32 per share due to s change in the tax law covering Domestic Internutional Sales Carporations.

Amounts per shars for 1943 have been restuted to give retroagtive affect (o the 1009 stoek distribution, the cyuivalunt
uf » twosfor-one stock split, declured on January 9, 1984 and distributed vn Februnry 24, 1984,

Stock price range was obuained from National OverThe-Counter bid prices.



Selected Financlal Data
{Thousands of dollars except per share amounts)

1987 | 966 1985 1984 " 15834)

MNetsales .............. R $100,257 $54,205  5BE.268 $89.955  §73.912
Income before accounting change ... .....vvues e 4.63%(1)  2.485(2) 4733 C5.531(3 3,969
Cumulative effsct of accounting change ......... ... .. 458(1)
BIEE IHEEITIE . o ittt ir et e s s e b e 3.097(0  2.49%3) 4,783 5.33i1{3) 3,969
Earnings per common share before accountlng change .. .. 1.67(1) 1.58(2) 3.01 3.50(3) 2.51
Cumuiative effect of accounting change per common shore 291
Earnings per common shar® .. ... coviiiin vineens 1.96(1) i.58(2) 3.0 3.5(3) 2.51
Divideads per common shar® .. ... o0onia .. 1.28 1.20 1.20 1.20 1.05
TORAL BSSCES « .ot et et e e e £0,728 60,853 50,560 49,613 45,016
Net working capltal ... ...l [ . 23,962 7,208 23.163 22,740 20978
Additions to lang, buildings and equipment ............... 3,921 6,502 4.614 4,259 2,910
Longtermdabt ... ..ot e 7,344 £,288 62 753 77
Stockhaldere’ equity ... ... ... L oo 41,037 9837 19.229 16.372 32.737
Steckholders’ equity per commen share .. .. ccvvviiriiosss 25.96 2%.30 24.82 23.01 0.71
Number of amployess. .. ...t iiieiveiari i irinaaas 395 742 666 67 562
Percentages (o net sales:

Grosgprofit ..o viiiiiinnna. Ceeie Ceieere 27.4 278 1.2 30,2 310

MELIMEOME . .o ooevve e cr et ansrrosoonariorrnn 3.4 2.3(2) 3.4 6.1{3) 5.4
Net income us 8 percent of;

Average total mesels. . ... ...t ii e, .un 4.5 2.3 11.6¢3) 2.1

First of year stockholders' equity................. ... 7.8(1} 6.4(2) 13.1 16.5(3) 13.0
Current RO .. .. vuiieer e inonesiiianarannansonss 3.5 3.7 18 3.1 5.0
Percent long-tavm debt W equity ... ... ... Ll 7.9 20.8 1.3 2.1 2.2

13



DETREX CORPORATION AND SUBSIDIARIES
5 YEAR HIGHLIGHTS R

Seles and Other Income | Wet Ineome

Millions of Dollars - Millions of Dollars
1¢5 &

$5,839
100
28 g
80
{5 .. 4
o

) :' ﬁ% | 3.ww
75 2 g ] 3

" e - _.
T L Eidonto i ﬁ

1983 1984 1948 1986 1987

et Incame - Total Asvels and Lisbilities
As 9 of Sales Millions of Dotlars
) 48
6.8 % | Totsl Aseets ' .

RSN Total Lisbiliies

: “ i !@ | RS . :
i983 1984 1985 1264 1987 . i%8e

“Net income and net income us # percent of sales for 1984 reflect » deferred income tax reversal of $510,440 or §.32 per
share due 10 a change in the tax law covering Domestic [nternational Sales Corporations.

“*Net income and net income as a percent of sales for 1987 reflect an income tax credit of $457,704 or $.39 per share
which is the cumulative effect of an accounting change to adjust deferred income taxes on the balance sheet 1o reflect
reduced tax rates under the Tux Reform Act of 19%0.

14



DETREX CORPORATION AND SUBSIDIARIES

5 YEAR HIGHLIGHTS

26

2

¢

25

2k

15

131

Met Waorklng Caplisl
Millions of Dallury

$27.2

$13.2
8&2.7

34 i
SRR

1964

Stuckholders” Eqguity
Dollars Per Share

$28.¢

$23.4)

i e .z"’":/;_’
1963

N

1984 1985 1986

1.30

£.20

L.1¢

§.06

A

.7“

s Addltions to Land,
uildings and Equipment
Mill!s;ns of Dgllm

6.5

e

1943 1984 L1988 1986 1987

Cash Dividends Per Shupe
Paid vy Common Stock
Doliars Per Share

&f.20 gL.20 $1.2 §1.29

A

1983 1983 1985 1986 1987

Amounts per share have baen restated to give retrouctive effect to the 10 srack distrihution. the cquivalent of u twa-
for-one stock split. deciared en January (9, 184 und distributed on Febroary 24, 1984,



PRODUCTS OF DETREX AND DETREX SUBSIDIARIES

INDUSTRIAL CHEMICAL

SPECIALTIES DIVISICN

16000 CAPITOL AVENUE
REDFORD, MICHIGAN 48238.2499

T. A. McGRECOR, Vice President and
General Manager

Immersion Phosphate Coatingse=
V' Peem-Cots™
Industrial Cleaners
Rolling Oils
Spray Phosphate Coatings—
' Palntbong™
Mealworking Compounds
Corroglon Preventlves
Ultrasonic Phosphate—Hydrasonic
Ultrasonic Coaversion Costings

CHEMICALS DIVISION

P. G BOX 1398,
ASHTABULA, QOHIO 44004

R. ]. JONES, Vice President
and General Manager

Muriatic Acid

N-Methyi Pyrroic

Pyrrole

Reageni Chemicals—Muriatic Acid,
Sulfurie Acid
Mitrie Acid

HARVEL PLASTICS, INC.
P. &. BOX 757,
EASTON, PENNSYIVANIA 8042
M. G. WISMER, President
Rigid PYT Plastic Pipe
{Normal Impact)
{High Impact)
Salid Bar, Heavy Wal! Tubular Stock,
Angls Stock, Custom Extrusiony

16

SOLVENTS DIVISION

B 0. BOX 1398,
ASHTABULA, OHIO 44004

R. J. JONES, Vice President und
CGeneral Manager

Trichlorocthylene—""FerarA-Clor NA"
Perchloresthylens
1.1, 1-Trichloroethang—
‘'Perm-E:hane™
Triehiorotrifiuoreethane (Freon TH)
Solvent Reclamation and
Wasie Management

PACEFIC INDUSTRIAL
FURNACE DIVISION
B 0. BOX 511,
SOUTHFIELD, MICHIGAN
4B08G-5111
R. E. THALACKER, Genera! Manager

Industrizl Furnaces far:
Metal Tresting
Sintering
Annczling
Hardening
Forging

VIKING CHEMICALS, INC.
£ BRUSH STREET,

PONTIAC, MICHIGAN 48053
D. B ANDERSON,

Executive Vice President

Water Treatment Chemicals
and Equipment

SEIBERT-ONIDERMO, INC.
16255 WAHERMAN

ROMULUS, MICHIGAN 48174
D. D). HURST, President
Industrial Finishing Materlals
Automotive Paints

EQUIPMENT DIVISION
B Q. BOX Stit.
SOUTHFIELD, MICHIGAN
48086-5111
C. B. STOCKMEYER, IR.,
Vice President and General
Manager

Degreasing Eqguipment

Indusirial Ultrasonle Machines

Environmental Emission
Contral Devices

Electronic Component Cleaning
and Defluxing Machines

Soidering Machines

Hospital Ultrasonic Maghines

Dryclesning Machines

THE ELCO CORPORATION
P O. BOX (3108,
CLEVELAND, OHIO 41(8
DR. W.T. BRANNEN,
Executlve Vice President
Chemical Additivey for Gear
Lubricants, Transmission,
Hydraulic and Motor Qils
industrial Gear Lubricents

WAYNE CHEMICAIL
PRODUCTE CORMPANY
2470 COPLAND,
DETROLT, MICHICAN
48205-2680
L. B. GOWMAN, Eaccutive
Viee President

Cutling Fluidy
industris) Cleanery
Drawing [.ubricanty
Rust Preveniives
Fluxes and Soiders
Chemical Sealaats
Soiqble QOils

b e e g -



DIRECTORS
H. GLENN BIXBY
Fepmar Cheirman,

Ex.Cell-0 Corparation
CHAELES B, BREEDLOVE
Farmer Exscutive Vice President

and Dirsctor of Reichhold

Chemicals, Ine.

BRUCE W. COX
President, B. W, Cox Compeny,

Manufacturers Representative
ROBERT A. EMMETT, 1
Pariner Reed 3mith Shaw & Mellay,

Allorreys, Washingon, D.C.
T. KENNETH HAVEN
Diragtor
LOUIS SCHLOSSBERG
President
ARBIE Q. THALACKER
Chairman of the Bosrd
ARBIE R, THALACKER
Partner, Shearman & Sterling,

Attorneys, New York City

AUDIT COMMITTEE

H. GLENN BIXBY, Cheirman
CHARLES B, BREEDLOVE
T. KENNETH HAVEN

TRANSFER AGENT AND
REGISTRAR
NATIONAL BANK OF DETROIT

AUDITORS ’
DELOITTE HASKINS & SELLS

OFFICERS

L. &CHLOSSBERG
President

W. T BRANNEN

Vice President

L.P GOWR AN

Vige President

B.J. JONES

Viee Preadent

T A. MeGREGOR

Vies Presidant

C. B STOCKMEYER, IR.
Yice President &nd Treasurer
E J. CHMIELNICK!
Secretary

E X OALLANT

Controller and Assistant Secretery
E. R. RONDEAU

Atgletant Controlier



DETREX CORPORATION

UEMERAL OFFICES - 4000 TOWN CENTER, SOUTHPIBLD MICHIGAN

MAILING ADDRESS - P.O. BOX 5111, SOUTHPFIELD, M1 48086-5111
Telephose: (33) 358.3800
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SECTION J

ENVIRONMENTAL ASSESSMENT
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SECTION J

ENVIROMMENTAL ASSESSMENT

This section of the operating license
application provides an environmental assessment on the
hazardous waste container storage area design and operation
as required by Michigan Act 64 Rule 299.9504(1){e).
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NEED FOR AND OBJECTIVE OF EXISTING FACILITY

The Detrex Corporation Gold Shield Sclvents
facility specializes in the sale of halogenated hydrocarbon
solvents and cleaning equipment and the collection of
solvent wastes generated in degreasing and other cleaning
operations.

The hazardous waste operation of the Gold
Shield Solvents facility consists of a hazardous waste
container storage area used to store drummed solvent wastes
prior to the transfer of these wastes to an off-site Detrex
reclamation (recycling) facility or to an off-site
treatment/disposal facility. The container storage area is
enclosed within a building that provides a safe and sound
storage area for the wastes.

The container storage area in Grand Rapids is
an important unit in the Detrex solvent recovery (recycling)
operation, providing storage of an adequate volume to
economically transport the wastes to an off-site reclamation
(recycling) facility. The off-site solvent recovery
(recycling) operation, operated by Detrex, provides an
essential service to all Detrex customers for the safe
handling of their solvent wastes.
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DESCRIPTICN OF EXISTING ENVIRONMENT

The Gold Shield Solvents facility is located
in Grand Rapids, Michigan at 312 Ellsworth Avenue. The site
location is shown in Attachment J-1.

The following sections provide a description
of the existing environment in the vicinity of the Gold
Shield Solvents facility. Attachment J-2 provides a list of
references used in preparing this environmental description.

J-2a Physiography

J-2a(l) Topography

The surface topography in scuthwestern
Michigan was greatly affected by the Wisconsian glaciation of
the late Pleistocene Epoch. The region exhibits many glacial
features including various recessional moraines, lake plains,
outwash plains and outwash channels.

During the latter part of the Wisconsian
glaciation, southwest Michigan was influenced by two
retreating ice lobes. Differing rates of recession resulted
in various degrees of development of the surficial deposits.
In total, five major end moraines can be evidenced in
southwestern Michigan. As recession began, an interlobate
moraine was produced by both the Saginaw and Michigan ice
lobes. Continued recession resulted in the formation of four
more major end moraines; two by the Saginaw ice lobe and two
by the Michigan ice lobes.

Kent County, wherein the Gold Shield Solvents
facility is located, is comprised of the various glacial
features mentioned above. In southwest Kent County, the Lake
Michigan~Saginaw Interlobe tract reaches an elevation of
1,032 feet above mean seal level at Dias Hill (just SW of the
Grand Rapids International Airport). At such an elevation,
this interlobe structure stands more than 100 feet above the
other area moraines. West of the interlobe, elevations
generally decrease with the presence of smaller moraines,
extensive outwash plains, and outwash channels. Low lying
areas are occupied by marshes and rivers.

The Gold Shield Solvents facility area lies
at an elevation of approximately 605 feet above sea level.
Just west of this facility is the Grand River which is at an
elevation of 590 feet above sea level. A substantial ridge
runs north and south between the Gold Shield facility and the
river. The topography to the east of the ridge slopes
downward towards the Gold Shield Solvents facility and the
nearby expressway.
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J-2a(2) Geology

The Gold Shield Solvents facility is situated
on an assortment of stratified outwash deposits. Borings
which were conducted in the vicinity of the plant in July
1984, indicated a variety of. deposits in the upper 25 feet of
the overburden (EDI, 1985). Close to ground surface, five to
eight feet of fill covered a zone of four to eight feet of
silty clay. However within this clay zone existed isolated
pockets of sand and black cinder. Beneath the clay zone, =a
three to five foot zone of fine sands was found. Beyond the
fine sands, exists a zone of coarse to fine sands and gravels
to a depth of 25 feet. The overall depth of the overburden
was not determined at the time of drilling. :

, The overburden, composed of varicus sandy
deposits, represents good aguifer potential for water
supplies. In 1981, Kent County reccrded 18 wells within the
glacial drift aquifers (USEPA 1981). <Cedar Springs, Grand
Rapids Township and Wyoming Township reported water wells
located within the glacial drift deposits with supply
capacities as high as 1,000 gpm.

Beneath the above mentioned glacial drift
overburden, lies a sequence of important bedrock formations.
The downward seguence of the various formations include the
following:

Pennsvlvanian Period

Saginaw Formation

The shallowest bedrock formation, the Saginaw, is an
important aquifer in much of the central and eastern parts of
the Lower Peninsula. This formation is characterized as
being primarily sandstone and siltstone with interbedded
layers of shale, limestone, ccal and gypsum. Naturally with
these materials, there exists a wide range of porosities

for this unit. The lenticular shaly sandstones tend to have
a low effective porosity whereas the clean sandstone bodies
have a much higher effective porosity. As a water supply
aquifer, the Saginaw formation has a very good yield mainly
in the upper portions of the unit. The transmissivity of the
Saginaw is greater in the upper portions of the unit
primarily due to increased fracturing at the bedrock surface.
Transmissivities range anywhere from 9,520 gpd/ft to

37,156 gpd/ft.
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Mississipian Period

Bayport Limestone

The Bayport conformably overlies the Michigan Formation.
Upon deposition, the Bayport was dissected by erosional
processes before deposition of the Saginaw Formation had
taken place. In the upper portions of this unit, dolomite
and limestone are the main materials. At deeper elevations
however, the limestone becomes more shaly in nature and more
fossiliferous. The basal portion of this unit is generally
guite dense, cherty, combined with interbeds of gquartz
sandstone and anhydritic dolomite. Due to the non-porous
nature of some of the carbonate units. this formation is not
viable as an agquifer within Kent County. Alternatively, due
tc the presence of some sandstone heds within this unit, the
effectiveness of this formation as a confining unit is also
guestionable.

Michigan Formation

This formation can be characterized by a sequence of dark
gray shales, limestone dolomite, sandstone, gypsum and
anhydrite. Although this unit is used as a water bearing
unit for small guantities of water, it is not regarded as a
good aquifer. The small isolated sandstone layers are
capable of producing only small guantities of water whereas
on the other hand, the shale, gypsum and anhydrite gub-units
are very useful as confining layers. No transmissivity value
is available for this formation.

Locally in Grand Rapids, this unit is mined for its gypsum
content .

Marshall Sandstone

The Marshall Sandstone is not only one of the most productive
aquifers in the state, it is also the most utilized bedrock
aquifer in Kent County. The formation is composed of
siltstone to fine to medium—-grained sandstone. The recharge
to this unit is primarily through overlying glacial and
lacustrine deposits towards the east. As an aquifer, this
unit is capable of supplying great quantities of water to a
number of wells which penetrate this formation. Water wells
within this unit have reported capacities of 325, 500, 350
and 602 gpm in the respective townships of: Byron, Paris,
Walker and Wyoming.

Coldwater Shale

The Coldwater Shale in southwest Michigan is gray, micaceous
in texture, and approximately 500 feet in thickness. 1In
general, this formation is not recognized as a good aquifer
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due to is low effective porosity. However despite the poor
classification as an agquifer, the Coldwater Shale is used as
a water supply source In nearby Marcaibo Shores, Michigan.
LLocally at Marcaibo Shores, the transmissivity of the
Coldwater Shale was documented as 26,700 gpd/ft.

J-2a(3) Soils

Stratigraphic information gained from
borings near the Gold Shield facility in Grand Rapids (EDI,
1986}, revealed the presence of two main soil categories.
The two so0il units in the vicinity of the facility include:
the Plainfield -~ Oshtemo - Spinks Association and the
Houghton - Cohoctah - Ceresco Association (United States
Department of Agriculture, 1986).

Close to ground surface, the Houghton -
Cohoctah - Ceresco Association is most predominant. Within
this association, the Houghton and Cohoctah soils are
typically poorly drained and are formed in loamy alluvial
deposits. These soils are commonly founded on flood plains,
along the major streams, rivers, and in basin like areas.
The Ceresco soils, on the cther hand, are the most permeable.
Subsurface Ceresco soils often contain lenses of brown,
mottled, friable fine sandy loam. At greater depths, the
underlying material is normally characterized by brown,
mottled, loose gravelly sand and grayish brown, stratified
fine sand, very fine sand and silt. This description was

similar to the stratigraphy identified at the Gold Shield
site.

Despite the permeable scils found at
surface, EDI (1985) discovered a clay confining layer at
approximately 8 feet below ground surface. Several
permeability measurements conducted by EDI on the clay
stratum, revealed permeabilities in the range of
1078 cm/sec.

At greater depths (approximately
10~15 feet) the main soil unit is the Planfield - Oshtemo -
Spinks Association. Within this association, the Plainfield
and Spinks soils are normally composed of grayish, brown or
vellowish, brown lcose sand. The Oshtemo soils can have

coarse gravelly sand. Such soils were encountered in borings
from 15-25 feet below ground surface (EDI, 1985}). The
Plainfield - Oshtemo -~ Spinks Association is regarded as a

well drained soil type.

The area where the Gold Shield facility is
located has been assigned a land capability classification of
urban lands. BAs such, 80% of the ground surface is covered
by streets, parking lots, driveways, sidewalks, office
buildings, housing units, and industrial parks.
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J-2b Climate

Since Grand Rapids, Michigan is located in
the west-central part of Kent County some 30 miles west of
Lake Michigan, the c¢limatic patterns in this area are
strongly influenced by the natural climatic patterns of the
lake (NOAA 1988). 1In spring, the lake cools the area and
helps retard pre—mature vegetative growth which prevents
frost damage. Conversely in the fall, warmer temperatures
from the lake prolong the effective growing seasons. During
the winter, excessive cloudiness and numerous snow flurries
occur as a result of strong westerly winds.

Summer days are normally pleasantly warm
although extended periods of hot, humid weather are common
during most summers. July is normally the sunniest month
with a mean temperature of 71.4°F. The highest historic
recorded temperature was 100° F in August 1964.

During the period from November to
January, a period of excessive cloudiness is normally
exhibited. 1In this period, December days normally reflect
the least amount of sunshine. Mean low temperatures for
December and January are 27.3°F and 22.0°F, respectively.
The lowest record temperature was -21°F in January 1979.

Precipitation i1s usually ample for growth
and development of all vegetation. About one-half of the
annual precipitation falls during the May to September
growing season. Droughts do occur occasionally, however they
are seldom of protracted length. During the growing season,
an average monthly rainfall of three inches is common. A
high precipitation level of 11.85 inches (September 1986) and
a low precipitation level of 0.14 inches {(August 1969) have
been documented. Monthly maximum snowfall was recorded in
January 1979 at 45.5 inches.

November is one of the windiest months and
although violent windstorms are infrequent, gusts have on
occasion exceeded 65 mph. Fummer thunderstorms occasionally
produce gusty winds over &0 mph.

J=-2C Terrestrial Systems

The Gold Shield Scolvents facility is
located on a at 312 Ellsworth Avenue in Grand Rapids,
Michigan. This is primarily an industrial area.

For the purpose of providing an accurate
detailed survey of the flora and fauna in the area
surrounding the facility, Detrex contracted the firm
Environmental Consultants, Inc. of Rochester, Michigan to
conduct a site survey. This report, prepared by an
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experienced biclogist, entitled "Terrestrial Systems, Detrex
Corporation Gold Shield Solvents Pacility, Grand Rapids,
Michigan", is included as Attachment J-3.

J-2d Aquatic Systems

The West-Central region of Michigan has
many inltand lakes and rivers. Within the counties of Lake,
Montcalm, Newaugo and Kent, there are a total of 1,139 lakes
which cover an area of 85,334 acres (USEPA 198l). The
Michigan Department of Natural Resources has classified many
of these lakes (73 percent) as warm water lake bodies. This
is the largest number of warm water lakes within any region
and accounts for 19 percent of the total for the State of
Michigan. Within Kent County, where the Gold Solvents
facility is located, there are 1B6 lakes of greater than
five acres in surface area. The total area encompassed by
the lakes in Kent County is 9,350 acres.

The main body of water which affects Grand
Rapids, Michigan is the Grand River. The Grand River which
is Michigan's largest stream bisects Grand Rapids into two
parts, east and west. The Gold Shield facility is located
within half a mile of the river.

The Grand River gathers water from the
Grand River basin which is the second largest river basin in
the State. It covers an area of 5,572 square miles of
relatively level to hilly country (USGS 1986). The main
artery of the Grand River rises near the State's southern
boundary at an elevation of 1,040 feet above sea level, flows
northward for 70 miles and then westward for another
190 miles until it flows into Lake Michigan at an elevation
of 580 feet. At Grand Rapids, the watershed area is
estimated at 4,900 square miles. Tributary rivers to the
Grand inlcude: the Portage, the Red Cedar, the Looking
Glass, the Maple, the Flat, the Thornapple and the Rogue.
The basin contains more than 300 lakes; the largest being
Center Lake with an area of 1,000 acres. The basin is
generally underlain by glacial deposits except for a few
small areas in the headwaters and a short stretch at Grand
Ledge where sedimentary rocks are exposed.

During the early 1800's much of the basin
was covered with a forest of mixed hardwoods. Today however,
only 15 percent of the basin is wooded, mostly along
watercoarses and in hilly lands; the rest of the basin
consists of farmland and urbanized areas. Based on a 1980
census, populaticns within cities in the basin include:

Grand Rapids, 320,000: Lansing, 195,000; Jackson, 50,000; and
Grand Haven, 12,000. Some salmon were introduced into the
Grand River some years ago and, by the early 1980°s had
progressed upstream to the Lansing area.
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The average slope of the Grand River is
1.8 feet/mi. Average discharge from the river at Grand
Rapids during the past 50 years has ranged {rom

1,500 ft.3/s. to 6,300 ft3/s however flow rates may vary

both seasonally and from year to year. The Grand River
reaches critical heights a couple times every year, generally
once in January-February and again in March-April. During

these seasonally high runoff events, the river overflow is
limited to the lowlands of the flood plain. Recocrds from
river level monitoring at Grand Rapids also indicate a
minimum discharge of 381 ft3/s in 1936 and a record flood

in 1904 when discharges were 54,000 ft3/s. In general,
there is very little regulation of water flow. Only minor
diurnal fluctuations occur at Grand Rapids due to regulation
by upstream power plants.

The major uses of surface water from the
Grand River are recreation, power generation and as a
waterbody for discharge of community wastewater from
treatment plants. Downstream near the river mouth and
upstream, most communities utilize the river for recreation
and wastewater discharge; upstream from Lansing, the river is
used for power production. Close to the river mouth, many
communities draw water from Lake Michigan whereas upstream
communities tend to use the groundwater resource. Once this
water has been processed it is often returned to the river,
increasing the flow. For example, in the Lansing area,
wastewater added to the Grand and Red Cedar Rivers averaged

59 ft3/s or 38 Mgal/d - a significant volume during low
flow periods.

Despite the discharges to the river, the
quality of water is generally suitable for most purposes. A
water sample collected in September 1983 from the Grand River
about 20 miles upstream from the mouth contained the
following major constituents: calcium, 59 mg/L; magnesiunm,
23 mg/L; sodium, 29 mg/L; sulfate, 50 mg/L; chloride,
47 mg/L; hardness (as CaCo3), 242 mg/L; and dissolved
. solids, 329 mg/L. Suspended sediment was 38 mg/L at a

discharge rate of 1,590 ft3/s (USGS 1986).

J-2e Hydrology

In the west-central region of Michigan,
water supply for rural, industrial and domestic consumption
comes from both surface and groundwater sources. In close
proximity to Lake Michigan, the main source of water comes
from the lake. Further inland however, many communities and
industries depend on the use of groundwater and only a small
number of inland communities use surface water as a source.
Table J-1 describes the source of water for various
communities within Kent County.



Community

Grand Rapids
Wyoming

Kentwood

Walker

Fast Grand Rapids
Grandville

Lowell

Rockford

Cedar Springs

*Others

Total # of Supplies

NOTES :

TABLE J-1

SCURCE OF MAJCR COMMUNITY WATER
SUPPLIES IN KENT COUNTY

SOURCE
brift Bedrock Drift & Surface
Rguifers Wells Bedrock Wells Water Purchased Unspecified
X
X
X
X
X
X
X
X
X
10 1 1 0 4 1
11 1 2 3 a8 1

* Indicates the presence of standby wells.

Source: USEPA,
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Within the west-central region of
Michigan, Kent County is one of the major users of
groundwater. State wide, Kent County ranks third in the
number of wells with a total of 11,511 registered
installations {based on 1981 data}. This figure accounts for
5.3 percent of all the water wells within the State of
Michigan. Cascade Township which is located scutheast of the
City of Grand Rapids has the highest density of wells at
31 wells per sguare mile (1,135 wells in total).

The water supply wells in Kent County draw
water from a number of geologic formations. One of the best
producing formations is the overburden unit. The overburden
unit is composed of sands, gravels and silts which are
typical glacial outwash features. (Refer to geclogy and
soils section for greater detail.) Table J-2 summarizes a
limited data set for some of the water wells within Kent
County. Many of the wells which are located in the glacial
drift are capable of producing substantial guantities of
water. The material properties allow for the high
transmissivities values which are reported for this
formation. Transmissivity values as high as 100,000 gpd/ft
have been reported. The water guality from the overburden is
also gquite good as seen in Takle J-3 which represents the
water quality of 12 different community water systems
developed in the glacial drift aguifer. Table J-3 indicates
that nitrate, flouride, chloride and sulfate concentrations
are below the USEPA drinking water standards. Iron and TDS
do on occasion exceed the environmental guidelines.

The bedrock formations are also used as a
source of water within Kent County. &All of the various
formations which are detailed in the geology section of this
report, are utilized as a groundwater source. As shown in
Table J-2, from a limited number of wells, it is obvious that
the various formations are good sources for abundant water.
The water guality of three sampled community systems as shown
in Table J-4, indicates that the concentrations of nitrate,
fluoride, chloride and sulfate are all below acceptable
drinking water standards. On occasion, TDS and iron
concentrations exceed the environmental guidelines.

However despite the wide occurrence of
water wells within Kent County and the apparent suitability
of groundwater resources, there are not any water wells
within the immediate vicinity of Gold Shield Solvents
facility of Grand Rapids. As shown in Table J3-1, the City of
Grand Rapids draws its source of water from a surface source.
The principal source of water which supplies the City comes
from Lake Michigan. 1In 1982, Grand Rapids removed on average
38 Mgal/day (59 ft3/s) from Lake Michigan and an additional
2 Mgal/day (3 ft3/s) from the Grand River (Bedell 1982).
These sources of water are also believed to supply nearby

communities of Wyoming, Kentwood, Walker, East Grand Rapids
and Grandville.



TABLE J-2

BYDRAULIC CHARACTERISTICS CF
WATER WELLS IN KENT COUNTY

LOCCATTION #OF WELLS DEPTH (FT.) WELL CAPACITY FORMATION
Adatowne 3 88-120 Glacial drift
Cedar Springs 2 47-90 715-1016 Glacial drift
Lowell 3 Glacial drift
2 103-108 108-946 Glacial drift
2 47-71 120-800 Glacial drift
1 107 800 Saginow
Rockford 1 20 100 Glacial darift
Sparta 3 300-500 Glacial drift
1 88 490 Glacial drift
1 280 250 Bayport
Maracaibo Shares 1 235 Coldwater
Alpine Twp 1 137 291 Glacial drift
Algona Twp. 1 377 50 Bayport
Bowne Twp. 1 47 199 Glacial drift
Byron Twp. 1 60 5 Glacial drift
3 132-215 30-325 Marshall
Byron Center 1 271 ’ 180-200 Marshall
Canon Twp. 1 152 270 Glacial drift
2 65=-151 12-25% Glacial drift
Cascade Twp. 1 106 322 Glacial drift
1 180 465 Glacial drift
3 50-159 60~-239 Glacial drift
1 212 10% Marshall
Courtland Twp. 1 132 400 Glacial drift
Gaines Twp. 1 230 45% Marshall
Grand Rapids Twp. 2 100-230 700-400 Glacial drxift
Delson Twp. 1 41 2% Glacial drift
Cakfied Twp. 1 300 1200 Glacial drift
Paris Twp. 4 262-325 30-500 Marshall
Plainfield Twp. 1 98 910 Glacial drift
1 137 350 Glacial drift
3 212=-252 500-1180 Bayport
Sparta Twp. 1 68 243 Glacial drift
1 280 250 Bayport
Walker Twp. 2 50-120 240-500 Glacial drift
1 320 Glacial drift
1 212 500 Bayport
1 245 35 Michigan
2 322-340 200-350 Marshall
Wayland Twp. 1 175 Michigan
Wyoming Twp. 1 73 1000 Glacial drift
1 202 602 Marshall

Notes:

* Indicates flowing wall.
Scurce: USEPA, 1981




TABLE J-3

WATER QUALITY SUMMARY COF COMMUNITY
WATER SYSTEMS DEVELOPED IN THE GLACIAL
DRIFT AQUIFER IN KENT CCUNTY

EPA Maximum

Parameter Contaminant Level Range Mean Standard Deviation
Nitrate 10,0 mg/L 0.0 - 3.1 0.6 0.9
Fluoride 3.40 mg/L 0.00 -~ 0.90 0.24 0.22
Chloride 250 mg/L 1 = 85 10 17

Iron 0.30 mg/L 0.00 - 2.10 0.40 0.45

Sulfate 250 mg/L 0 - 200 46 37

Total Dissolved Sclids 500 mg/L 206 - 509 314 66

Specific Conductance 850 umhos 300 - 755 454 106

Notes:

Water Analyses from Drift Aquifer based on:
Number of water systems - 12

Number of wells sampled = 26

Number of samples analyzed - 41

~ gmource: USEPA, 1981



WATER QUALITY SUMMARY OF COMMUNITY WATER SYSTEMS
DEVELOPED IN BEDROCK FORMATIONS IN KENT

TABLE J-4

COUNTY

EPA Maximum

Saginow Formaticon

Baypert Formation

Parameter Contaminant Level Range
Nitrate 10 mg/L 0.0 - 0.0
Fluoride 2.4 mg/L 0.00 - 0.21
Chloride 250 mg/L 1 =14
Iron 0.30 mg/L 0.00 - 2.70
Sulfate 250 mg/L 70 - 172
Total Dissolved Sclids 500 mg/L 350 - 523
Specific Conductance 850 umhos 600 - 748
Notes:
Water Analyses from Saginow Formation based on:

Number of water systems =- 2

Number of wells sampled -~ 3

Number cf samples analyzed - 5
Water Analyses from Bayport Limestone based on:

Number of water systems - 1
Number of wells sampled - 2
Number of samples analyzed - 2

- source: USEPA, 1981

Mean Range

0.0 G.0 0.0

0.15 0.30 0.32

7 4 <)

1.11 0.10 1.32
134 41 59
442 370 353
e71 535

Mean

5C

332

535
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Although there is information available on
the geological formations close to the Gold Shield Solvents
Site, with the exception of one report by EDI Engineering and
Science very little hydrogeclogic information is known to
exist. A brief investigation conducted by EDI Engineering
and Science indicates that the static groundwater level
beneath the Gold Shield facility is deeper than 25 feet below
ground surface {(approximately at an elevation of 580 ft.
amsl). Within the immediate vicinity of the Site, beside the
Grand River, groundwater levels are known to oscillate
between 590-595 ft. amsl. Groundwater elevations on the
ridge in between the plant and the river are documented
between 600 and 605 ft. amsl (EDI, 1985}). Based on this
water level data, the groundwater flow direction is probably
in an easterly direction. This direction of groundwater flow
may be primarily due to drainage facilities to the east and
north of the site. Within the vicinity of the Site,
contamination of scils due to other potential sources has
been documented. (EPI 1985).

J-2f Air Quality

The Gold Shield Scolvents facility is an
existing industrial operation in a light industrial zone
within Grand Rapids. A Grand Rapids air quality summary that
was taken from the Michigan Department of Natural Resources
"Air Quality Report - 1986", outlines air gquality from 19279
to 1986 and is presented below.

The total suspended particulate sampling network in
the Grand Rapids area consists of seven samplers.
Grand Rapids has demconstrated compliance with
annual and 24-hour primary standards for well over
ten years. Since 1979, the 24-hour secondary
standard has also been met.

A PM10 monitor, one which measures particulate
matter 10 microns or less, operates at the Grand
Rapids downtown water pumping station monitoring
location. The annual arithmetic mean for January
through December was 31 ug/m3_

As in the previous years, the continuous analyzers
for sulfur dioxide and carbon monoxide located in
downtown Grand Rapids have recorded levels below
the established standards.

Two ozone monitoring sites operated in Kent County
in 1986: one in downtown Grand Rapids and the
other at a site located approximately 15 miles
northeast of the Grand Rapids urban area.

Neither site reccrded an excursion of the .12 ppm
standard in 1986. Both sites recorded excursions
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of the .12 ppm ozone standard in 1985. During
1984, only the downtown Grand Rapids site recorded
an excursion of the standard. During 1983, both
sites again recorded excursions of the ozone
standard. The downtown site alone exceeded the
standard in 1982, and no excursions were recorded
at either site back to 1979.

The analysis for lead at two sites in Grand Rapids
indicated the sites met the calendar-gquarter lead
standard, as in the past six years. One site is

a roadway site, installed along an expressway in
1981, designed to record high concentrations of
lead.

A monitoring stations map has been
included as Attachment J-4 and the most recently published
{1986) air quality data has heen summarized on Table J-5.

J-2g Aesthetics

The area in which the Detrex Corporation Gold
Shield Solvents facility is located is an industrial area of

Grand Rapids. The aesthetic value of this area is somewhat
limited.

The facility is not a scurce of unreasonable
noise or other nuisance factors. The amount of truck traffic
to and from thisg facility is not inconsistent with other
industries in the area. Traffic information, in relation to
the movement of hazardous wastes, is discussed in Section B
of this operating license application.

J=2h Land Use

Existing land use and zoning in the site area
is shown on Attachment J-5. The facility is located in a
light industrial district (I-1) adjacent to the central
business district zone (CBD-4).

J-21 Archaeological and Historical Resources and Site

The Gold Shielid Solvents facility is an
existing industrial operation in an industrial area. The
gite is currently being reviewed by representatives of the
Michigan Department of State, Michigan History Division. The
result of their review will be amended to the operating
license application when available.
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J=27 Socio=Economic Environment

The City is a large metropolitan city
encompassing a very large land area and a population
estimated to be approximately 200,000 people.

The Detrex Corporation facility should not
have any direct effect on any aspect of the local economic
environment. The facility should not have any direct impact
on local support systems such as school taxes, sewage
disposal, or public utilities. Local police, fire and
hospital officials have been given copies of the contingency
plan for the facility to assure proper response procedures in
the unlikely event of a major incident at the facility.

Small incidents can be handled by in-house emergency
procedures.

The service of solvent recovery {recycling)
offered by Detrex actually reduces the potential hazardous
waste loading at waste disposal systems. Only a small
portion of the hazardous waste material stored at the Grand
Rapids facility is disposed/treated of as hazardous waste
after the material has been processed through the off-site
solvent recovery operation.
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ALTERNATIVES CONSIDERED

Hazardous wastes are not generated at the
Grand Rapids Gold Shield Solvents facility. Wastes are
typically received in 55-gallon drums from off site. The
only feasible storage facility that could be used at the
facility is a container storage area.

It is not cost-effective for Detrex to ship
wastes off site to the recovery (recycling) facility as they
are received. Therefore, storage of wastes is required in
order to accumulate sufficient volume of solvent waste prior
to transporting.. The only other alternative to a container
storage area is tank storage. Tank storage would provide the
same service; however, the waste material would have to be
transferred from drums to tanks at the Grand Rapids facility
and then pumped into a tanker prior to shipment off site.
This adds extra handling operations that are not reguired
with a container storage area.

The storage of hazardous waste materials in
the container storage area located inside the enclosed
puilding allows Gold Shield Solvents to manage the wastes in
the safest possible way. -Careful operation of the storage
area should eliminate the potential of an environmental
impact to the surrounding area.
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ANTICIPATED ENVIRONMENTAL IMPACT
OF THE EXISTING FACILITY

The container storage area is located within
an enclosed building that provides adeguate secondary
containment. It is relatively free of the potential for
negative impacts on topography, geology, climate, air
guality, aesthetics, land use, archaeclogical, histeorical and
social resources in the area.

J~-4a Potential Secondary Impacts

The only potential for off-gsite secondary
impacts to occur would be a result of mismanagement of
operations that.is considered under the failure mode
assessment presented in a following section.

J-4b Environmental Review

The facility has been designed to minimize
any potential impacts on the environment. Existing
management operations and response procedures have also been
designed to minimize potential impacts on the environment.
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UNAVOIDABLE ADVERSE IMPACTS

There will be negligible adverse impacts from
the operation of the container storage area, assuming
attention is paid to site security, routine inspection and
maintenance, proper containment of waste materials, and

strict adherence to all applicable State and Federal
regulations.
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MITIGATING MEASURES

All feasible alternatives for the temporary
storage of hazardous wastes at the facility have been
considered. ©No other mitigating measures are available. The
container storage area itself is a mitigating measure that

reduces the potential of a loss of hazardous waste to the
environment .
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FAILURE MODE ASSESSMENT

J-7a Description of System

The Detrex Corporation Gold Shield Sclvents
hazardous waste handling system consists of receiving drummed
solvent wastes generated in degreasing and other cleaning
operations, storing the wastes in a secure container storage
area within the single enclosed building, and transferring
the sclvent wastes to an off-site Detrex solvent recovery
(recycling) operation or to an off-site permitted
treatment/disposal facility.

J-7b Definition of Failure

A failure within the container storage area
could occur as a leakage of liquids from the drums.

J-7c Possible Causes of Failure

The potential failure mode could occur from
drums of poor structural integrity, or drums that are

accidentally punctured or in some other manner damaged during
handling operations.

J-7d Methods for Detection of Failure

The possible modes of failure presented above
would all be detected during regular inspections of the
container storage and secondary containment areas. Plant
personnel are in or near the container storage area during
all plant operating hours.

The facility inspection schedule is presented
in more detail in Section F of this operating license
application.

J=-7e Environmental Effects of Failure

The possible mode of failure presented in
previous sections could cause a release of hazardous waste
onto the facility floor and secondary containment area in the
enclosed structure. The secondary containment area is
constructed of concrete.
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J~7f Possible Corrective Actions
in the Event of Fallure

A detailed description of the response
actions that will be implemented in the event of a failure is
presented in Section G (Contingency Plan) of this operating
license application. Procedures to prevent the occurrence of
hazards are described in Section F (Preparedness and
Prevention Procedures).

In summary, the Preparedness and Prevention
Procedures (Section F} addresses the following:

Security

Inspection requirements and schedule
- Emergency egquipment

Emergency prevention

4

The Contingency Plan addresses the following:

- Emergency Coordinators

- Notification, identification and assessment
- Control procedures

- Response Procedures

- Emergency procedures

- Evacuation plan
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TERRESTRIAL SYSTEMS
DETREX CORPORATION - GOLD SHIELD 30LVENTS FACILITY
GRAND RAPIDS, MICHIGAN

The Gold Shield Solvents Facility, 312 Ellsworth Avenue S.W., is
located in an industrial zone south of the downtown husiness
district of Grand Rapids. The study area surrvounding Lhe
facility., as shown on the accompanying map, is primarily
industrial, with a few commercial and residential properiies
scattered throughout the area. The area was studied on Octaober 17
and 18, 1988.

TEEREESTRIAL SYSTEMS

FLORA:

There are no natural plant communities in the usual sense wibhirn
the study area. Since the area 1is intensely developed, flora is
determined by land use in the immediate area.

Since there is no pattern to the wvarious land uses within the
study area the area cannot be divided inte sectors by Terrestrial
plant communities, as is usually done in this type of study.

However, the following descriptions are applicable throughout the
study area.

With the exception of a few landscaped commercial facilities,
virtually ail of the existing flora are pioneer spsecies,
characterized by their ability to become established on very poor
5011l under harsh conditions. Herbacious plants identified include
Golden Rod, Yellow Nut Sedge, grasses, Chicory, Dock, Milkweed,
and Morning Glory. Woody plants include Cottonwoeod, Box Elder.,
Mulberry, Tree of Heaven, Hawthorn, Slippery Elm, Staghorn Sumac,
Catalpa, Willow and Virginia Creeper. Virtually all plant life,
with the exception of the few landscaped facilities, occurs as
incidental "weedy" growth. Much of it seems to be cut and sprayed
with herbicide regularly. In these areas, there are few plants
over about two years old. However, in some places, especially
around the few houses scattered throughout the area, the ftreess are
much larger, up to about 24 inches in diameter, estimated to be
about 30 to 40 years old.



Terrestrial Systems - Detrex Corp. - Gold Shield Facility,
Grand Rapids, Michigan Cont. Pg. 2

The Gold Shield Facility itself supports no plant life at all., as
the building and adjeoining storage tanks cover the entire
property.

Within the landscaped facilities in the study avea, flora consists
of well maintained lawns and introduced haorticultural trees  and
shrubs. The trees. consisting of Colorado Spruce, Austrian Fine,
Sugar Maple, Green Ash, Red Maple, and Norway Maple, range from
about 4" to 10" In trunk diameter and appear fTo be up Lo aboul 15
vears of age.

FAUNA
While no animal life was observed at the time of the study,

5
of the ‘'weedier" areas could be expected to support  sme
populations of songbirds, squirrels, and rodents.

me
13

a**l O

= (G

Due to the highly develcped and intensely used nature of the study
area, it is highly unllkely that any rare oy endangsred species
exist in the vicinity.

AQUATIC SYSTEMS

There are no aquatic systems of any kind within the studv area.
The Grand River is at the northwest corner of the study area and
approximately 1800 feet from the Gold Shield Facilitcy.

Robert Cobb., M.S.
Environmental Consultants, Inc.
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SECTIOK K

CORRECTIVE ACTION FOR SOLID WASTE
MANAGEMENT UNITS

This section of this RCRA Part B Permit
Application/Act 64 Operating License Application provides a
description of corrective action for the solid waste
management units in operation at the Gold Shield Solvents
facility in Grand Rapids, Michigan.

This information is provided pursuant to
40 CFR§264.101.
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S50LID WASTE MANAGEMENT UNITS

The sclid waste management units (SWMUs)
presently operational at the Gold Shield Solvents facility
include the following:

1} Container Storage Area
2} Waste Handling Area

SWMUs historically in operation at the
facility included:

1) Waste Recycling Operation
2) Generator Accumulation Tank
33} Container Storage Areas

4) Waste Handling Area

Each of the active and inactive solid waste
management units is identified on a facility plan provided in
Attachment K-la and Attachment K-1b respectively.

K-l1a CHARACTERIZE THE SOLID WASTE MANAGEMENT UNITS

K-la(l) Active Container Storage Area

The active container storage is located
entirely within an enclosed building structure (sece
Attachment K-la). Containers are placed in the container
storage area which is underlain by a secondary containment
system. The secondary containment system consists of a
concrete floor slab with peripheral concrete block walls.

The flooxr slab is free of all gaps, floor drains or other
such openings. Further details on the container storage area
are presented in Section D of this permit application.

The container storage area has been in
operation since the facility started operations in 1970. The
maximum volume of hazardous waste that may be stored in the
container storage area is 21,900 gallons (398 x 55 gallon
drums). A list of each of the hazardous wastes and the
appropriate Hazardous Waste Identification Numbers and
hazardous constituent/characteristic of the waste is
presented in Table K-1.

K-la(2)} Active Waste Handling Area

The active loading/unloading area, indicated
on the facility plan in Attachment K-la, is utilized for the
loading/unloading of hazardous waste drums while shipping to
and from the facility.



LIST OF HAZARDOUS WASTES

TABLE K-1

1,1,1 Trichlorcethane
Trichloroethylene
Perchloroethylene
Methylene Chloride

Trichlorotrifluoroethane

1,1,1 Trichloroethane
Trichloroethylene
Perchloroethylene
Methylene Chloride

Trichlorotrifluoroethane

EPA Hazardous
Wagte Number

FOOL
FOO1
FOO1
FOO1

FOO1l

FOO2
F0OO2
FOG2
F0OO02

FOO2
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Hazardous
Constituent/
Characteristic

Toxic
Toxic
Toxic
Toxic

Toxic

Toxic
Toxic
Toxic
Toxic

Toxic
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Waste drum handling practises include the
loading/unloading of drums to/from a truck, using a forklift
equipped with a drum handling attachment, and the transfer of

these drums to the appropriate area in the container storage
area.

The loading/unloading ramp is constructed of
concrete. A sump is located in the base of the ramp. The
sump is connected to the storm sewer, however, during
loading/unloading operations, the pipe connecting the sump to
the storm sewer is plugged to prevent spilled material, 1if
any, from entering the sewer.

K-la(3)} Inactive Waste Recycling Operation

Gold Shield Soclvents historically recovered
soclvents from hazardous waste streams via distillation at the
Grand Rapids facility. Hazardous wastes were received at the
facility in 55 gallon drums. Upon receipt, all drums were
dated, sampled and transferred to the appropriate area in the
hazardous waste container storage areas to await recycling.

Once the drum contents had been identified by
specific gravity and/or chromatographic analysis, drums
containing the same solvent (i.e. TCE) were transferred to
the recycling area. The drum contents were charged
individually into a batch distillation unit and the solwvent
content removed by heating the material with indirect stream.
As the still level fell, additional waste was introduced
until the still reboiler contained essentially only still
bottoms. At this point, the still bottoms were heated to a
pre-determined temperature to reduce the solvent content
further. After this final heating the still bottoms were
transferred to an accumulation tank to await final disposal.
The cycle was repeated over and over again until all of the .
similar waste (i.e. TCE) had been processed. The location of
the distillation area is located on Attachment K-1lb.

K-1a(4) Inactive Generator Accumulation Tank

The Gold Shield Solvents hazardous waste
recycling operation historically used seven generator
accunulation tanks totalling 4,365 gallons (see location on
Attachment K-1b) for the accumulation of still bottoms
remaining at the end of the distillation procedures.
Hazardous wastes were stored in these tanks for less than
90 days, prior to off-site disposal/treatment. The tanks .
were utilized from 1970 to 1987, at which time the inventory
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was removed, and the tanks cleaned. The tanks were
constructed cof carbon steel, however, specifications are not
available. The tanks were used to store any of the F002
wastes listed on Table K-1. The dimensions and capacity of
each tank are summarized as follows:

Tank No. Capacity (gal.) Dimensions (LxWxH)
1 300 48 1/4" x 32 1/4" x 48 1/4"
2 500 72 1/4" x 36 1/4" x 48 1/4"
3 500 72 1/4" x 36 1/2" x 48"
4 350 48 1/4" dia. x 42 1/2" long
5 905 80 1/2" x 39* x 70"
6 905 80 1/2" x 39" x 70"
7 905 80 1/2" x 39" x 70¢
Total 4,365

K-la(5) Inactive Container Storage Areas

Hazardous wastes were historically stored in
containers in areas other than discussed in Section K-la(l}.
As with the existing container storage area, the inactive
areas were located entirely within the enclosed building
structure with similar secondary containment. The inactive
container storage areas are located on Attachment K-1b.
These areas were in operation from 1970 to 1987, at which
time their inventory was transferred to the active container
storage area or shipped off-site for recycling a list of the
hazardous wastes which may have been stored in these areas is
presented in Table K-1.

K-la(6) Inactive Waste Handling Area

Still bottoms were historically transferred
from the generator accumulation tank via above ground piping
to tankers at the back of the facility. The loading area is
shown on Attachment K-1b. There was no secondary containment
provided in this area. Loading in this area was conducted
from 1970 to 1986. Wastes which were loaded in this area
consisted of the F002 wastes listed on Tabkle K-1.
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RELEASES

K~2a Characterize Releasges

There have been no known releases from any of
the solid waste management units in operation at the Gold
Shield Solvents facility in Grand Rapids, Michigan, with the
exception of a release near the inactive waste handling area
at the back of the building. 1In 1985, the MDNR discovered
drippings from a pipe located at the back of the building.

An initial investigation was conducted by Gold Shield
Solvents which identified the presence of solvents in the
gsoils,

Gold Shield Scolvents subsequently prepared,
submitted and received approval from the MDNR on a Work Plan
to determine the horizontal and vertical extent of soil
contamination. A copy of the work plan is enclosed as
Attachment K-2. Results of the investigation are presented
in the report enclosed as Attachment K-~3. Based on the
results of the investigation, Gold Shield Solvents excavated
and disposed off-site approximately 300 cubic yards of soil
in 1986, as agreed to with the MDNR.
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SITE DESCRIPTION

Gold Shield Solvents is a division of Detrex Chemical Industries, Inc. of
Southfield, Michigan. One of the Gold Shield branches {is located at 312
Ellsworth Street in the southwest section of the City of Grand Rapids,
Michigan. Figure 1 presents a general geographical location map of the Grand
Rapids plant and the neighborhood. As can be seen in this figure, the plant is
located in an industrial/commercial area. The site s located immediately west
of the expressway U5S-131.

The entire plant is confined to one building facing due west. Figure 2 depicts
the detaiis of the plant site.

C&0 railway tracks lie at the eastern boundary of the plant building along with
other trackage to the east of the spur. This area is now controlied by the

City of Grand Rapids.

There is a sanitary sewer (or storm sewer) just beyond the tracks. Mo other
utilities, are cbvious at the location, but this needs to be checked carefully.

NATURE AND EXTENT OF THE PROBLEM

Personnel of the Michigan Department of Natural Resources (MDNR) discovered,
during a routine visit, drippings from a pipe located at the back of the plant
building. 07l stains were detected at the soil surface between the building
and the rail spur. At the requést of MDNR, Gold Shield dug a trench a few feet
wide and about 34 feet long along the back of the plant building. The trench
is covered with 4' x 8' plywood sheets and plastic, but is accessibie upen
removal of this cover. The trench was approximately 3 feet deep initially. A
soil sample from the bottom of the initial trench was taken. This sample was
taken at the east wall of the trench cpposite to the south edge of the door.
The analysic indicated the presence of 4.8 ppm of tetrachlorcethene (PCE), 5.5
ppm of 1,1,1-trichloroethane (TCA), and 2,500 ppm of trichlorcethene (TCE). A
post hole dug about 10 feet east of the east trench wall and at -a depth of
about 3 feet produced soil samples with a concentration of 710 ppm of TCE.
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After the trench was further dug to the present depth of about 5 feet, two
other sampies were taken at the bottom of the northeastern and southeastern
corners of the trench. The sample analyses indicated concentrations of 0.7 ppm
and 29 ppm of TCE in these respective locations. The laboratory analytical
results are presented in Appendix A.

Excavated soils have been drummed and are stored in the warehouse.

MONR asked Gold Shield to determine the extent of soil contamination by TCE and
other organics common to the plant operation. The objective of this work plan
is therefore to identify the horizontal and vertical extent of contamination of
the soil; and also to determine if there is potential for the contaminants to
have reached groundwater.

HYDROGEQLOGY

The hydrogeological description given below is an approximéte interpretaticon
based on limited available data. The sources of data inciude: (a) two soil
borings drilled in July, 1984; (b) visual observations of the recent trenching;
(c} USGS mapping, and {d) recent work in the area by EDI for ancther client.

The soil borings were performed by Professional Service Industries, Inc. for
Gold Shield Solvents. Soil tests were conducted for a new tank foundation and
dike on the southwest side of the plant building. Boring locations are shown
on Figure 2 and soil boring logs and other pertinent information are given in
Appendix B.

The 25-foot borings indicate 5 to 8 feet of fill over 4 to 8 feet of silty
clay. The clay ‘layer is underlain by 3 to 5 feet of fine sands, probably
interspersed with silt or clay lenses. Beneath this fine sand, coarse to fine
sand and gravelis, with silts, exist to the 25-foot level. Groundwater was not

noted in either boring - moisture was noted at the 22-foot level in the

southernmost boring. Fiil materials probably exist around the basement area of
the buildings in this area.
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The Grand River runs north and south to the west of the area with an average
river stage at approximately USG%;g1evatioh 596. The affected plant area lies
at approximately USGS elevation 605. A substantial ridge runs north and south
between Gold Shield and the river west of Grandville Avenue,

Regional groundwater levels are known to rise from elevation 590 to 595 near
the river, to elevations of 600 to 605 along the ridge. Regional groundwater
levels east of the ridge, in the area sloping down towards Gold Shield ard the
expressway, are unknown, and may be impacted by drainage facilities to the east
and north of the site. Local groundwater levels may be as much as 25 feet
below surface.

Local and regional groundwaters are not used for potable supplies, and the
groundwater is known to be contaminated from a number of potential sources in
the arez.
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PHASE ONE
TECHNICAL APPROACH

Initial work efforts will focus on:

determining the Jlocal, vertical geologic profile.

2. soil borings and soils analyses in a logical grid
pattern in the impacted area to determine lateral
and vertical extent of soils contamiration.

Extraordinary efforts will be undertaken during borings to ensure that any
surficial contamination cannot migrate downward through the clay layer.

CONTROL BORING

We propose to 1install a control boring as shown as CBl in Figure 3. The
purposes are:

0 to obtain a dependable vertical soil profile
0 to determine the permeability of undisturbed soil
in the general area

The control boring will be constructed with hollow stem auger drill with
continuous split spoon sampling for the entire depth. All soil samples will be
labeled according to their depth of sampling and will be stored @ 4°C until
they are ready to be tested. The boring will be continuously plugged with
bentonite-concrete slurry. As shown in Figure 3, the location of the control
boring is anticipated to be outside of the zone in question adjacent to the
Gold Shield Facility. Sampling will continue to within approximetely three
feet above the water table.

SCTL BORINGS

It is proposed to construct soil borings at 16 Tocations in a grid system as
shown in'Figure 3. The grid system consists of four rows. The rows are Taid
along the north-south direction and are identified by Row 1 through Row 4 as
shown in Figure 3. Row 1 consists of twoc boring Tocations placed immediately

Y

east of the plant building approximately 60 feet apart from each othe
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Row 2 is Tocated 10 feet east of the building with grid intervals for the rest
of the boring locations 1in the east-west and north-south directions are as
shown in Figure 3.

Split spcon samples from each boring location will be collected in a manner
similar to that used for the control boring. The split spoon sampler will be
decontaminated between samples and the auger will be steam-cieaned befween
holes. Approximate boring depths will be estimated from the soil profile
obtained from the control boring. These ma&y change, however, depending on the
actual field conditions. A1l borings will be backfilled immediately with
bentonite-concrete slurry.

In order to analyze soil borings, samples will be taken at discrete depths as
indicated.

Sample Schedule for Soil Borings

Sample Depth
No. {ft)

1 1

2 3

3 6

4 9

5 12

6 15

The deepest sample will first be analyzed for TCE, 1,1,1-TCA and PCE. If
analysis so indicates, the nrext shallower sample will be analyzed. If both
samples show significant concentrations of these compounds, no further analysis
will be conducted at that bering location. If no significant concentrations
are obtained, shallower samples will be analyzed.

Three representative, undisturbed soil samples of consolidated material will be
taken from the control boring and permeability tests will be run on these three
samples.
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SAMPLE ANALYSIS

Soil samples will be colliected in asppropriate VOC vials and will be stcred at
4%¢ immediately after collection. Appropriate soil samples collected from
these 16 borings will be aralyzed for PCE, TCE and 1,1,1-TCA by EDI. Normal
laboratory turnaround time 1is three weeks, including QA/QC analysis and
reporting. The soil sample preparation and analysis will be performed
according to the Procedures described in Methods 503C and 8010, respectively,
of the document "U.S. EPA Test Methods for Evaluating Solid Waste. Physical/
Chemical Methods, SW-846, July 1982".

Representative soil samples will 2lso be classified by the Unified System
Classification of Scils (ASTM designation D-2487).

TIME FRAME

We will begin within two weeks of notice-to-proceed and the approval of
adjacent }andowner‘ The cortrol boring will be coempleted in one or two working
days. Initial testing services on control boring samples will be reported in
three weeks. Soil borings will take one week. Analytical results and final
report will be submitted five weeks thereafter. Thus, the total project time
will be approximately ten weeks from startup.
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LABORATORY ANALYTICAL RESULTS
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ORGANIC SCAN LIST
MATRIX: SEDIMENT/SOIL/SLUDGE
JANUARY 19685

SCAN 1 = Purgeable Halocarbons (Qualitative Headspaca or Semi-Quaneicatire

PR E Y

Lezchate)
Carbon tetrachleride I',3=Dichioropronene (ciz &
Chlorobenzene Methylene chloride (vagues:
Chloroform 1,1,2,2-Tetrachloroethana
1,1=-Dichloroethane Tetrachleoraerhane
1,2=Dichlcroethane 1,1,1l=Trichiorcathane
i, l =DPichloroethena 1,1,2+Trichlorosthanc
1,2-Cichlorcethens (ciz & trans) Trichloroetheane
1,2-Dicihlorcpropane
SCAN 2 =~ Purgesble Arcmatic Eydrocarbens (Oualiteisive Faadspaca oz
Seai-Quantitztive achaze)
Benzene Toluene
Eethrlbenzene AIylene lsomers {e¢, m, and )
Styrrene

SCAN © - Chlorinzted Hydrocarbons, PC3s & Orzanochlovire Festicides

)

Aldrin 11,4727
*aroelcr 1014 4,L7-B0T
Taroelor 1221 L,2=Dichlerotenzane
*areclor 1232 1,3~ ;c&loroben_euc
Arpeler 1242 l,4=Dichlercbenzens
#Aroclor 12438 Heptachlor
Aroelor 1254 Keptachlor epoxide
Arcelor 1ZE0 Hexabromcbenzene
#Aroclor 1242 Hexachlorobenzerne
“Aroeclor 1268 Hexachlorobutadiane
g—BHC (lindane) Hexachicroevelopentadiena

P-6 (PBE) Eexachlorosthzne
a—Calc;cane Methozvenlor
g=Chlerdane Mirex
Z-Chlcronaphthalene Pentachloronitrobonzene
&,4'-DDD *Toxzphene
o4T=DDET 1,2,4=Trichlorotbenzens:
SCAY 6 ~ Phathalate Estars & Folar Pesricides
3ls (Z~ethylheuyl) phthalzate Di- q-OCLvl phrhalate
Butrl benzvl phthalate Dieldrin
Dien-buzyl phthalate Endesulfan I
Dieghvl phthalags ' Zndrin
Dinmetnyl phthalzte

=1
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LL Ouality indicated possibls high recovery. The actuai
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Professional Service Industries, Inc.
Michigan Testing Engineers Division

July 13, 1984

Robert J. Davis, P.E.
Consulting Engineer
2410 Book Tower

Detroit, Michigan 48226

Re: Soils Investigation
Detrex Chemical Industries
Gold Shield Solvents
Grand Rapids, Michigan
PSI File No.: 4056-45055

tear Mr. Davis:

As requestec, we have completed two {2) soil test borings for a new
tank foungation anad ayke at the above referenced location.

The soil borings were drilled to depths of twenty-five {25) feet
below the existing giround surface at the approximate location shown on
your sketch. Boring #1 had to be relocated to a location some five (5]
feet east ana ten (10) feet south of your proposed location.

Attachea are copies of‘our_soil boring togs for each location. In
the area of boring #1, eight (8 feet of miscellaneous fill material was
gncountered.

The fill between a aepth of five (5) feet and eight (8) feet was very
ioose and substantial settlements would be expected if new Jloads are
placeda in this area.

It is recommenged that the fill be removed and replaced with
engineerea fill. If the new fill is placea in lifts and compacted to 95%
of a moaified proctor, it would be suitable of supporting up to 2500
pounds per square foot. If footings are placed at a depth of 8 feet or
below, they could be designed for an allowable bearing capacity of 2500
pounas per square foot.

24355 Capitol Averiue ® Detroit, Ml 48232 ] Phone: 313/255-4200



e Professional Service Industries

Robert J. Davis, P.E.
Consuiting Engineer
July 13, 1984

Page Two

In the area of boring #2, the upper silty clay had relatively low
stanoard penetration numbers, however, this soil would be able to support
up to 1500 pounds per square foot with less than one inch of settlement.

It footings were placea at a depth of five feet six inches they could
be designea with a net ailowable bearing capacity of 3000 pounds per
square foot. T

Each of the borings were dry upon compietion and only minor ground
water seepage was encountered in the upper soils. No ground water
problems are anticipated during construction.

As requested in your memo, we have checked the depth of the basement
in the building adjacent to the tanks. The basement floor was found to
be 8'8" below grade.

If you have any questions or need additional information plaase
contact our office.

Respectfully submitted,
MICHIGAN TESTING_ ENGINEERS DIVISION

S

James H. Standen, P.E.
Vice President

JHS /dgd
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. MICHIGAN TESTING ENGINEERS, INC. LOG OF SOIL BORING KO.

_. COSULTNG ERGIMEERS I SONS & FOUNDATIONS PROJECT Go'ld Shie‘ld SO]VentS
40645055
108 NO. ' LOGATION 312 Elsworth Street
SURFACE ELEV - DATE 7-3-84 Grand Rapids, Michiaan
5 The uemn{ Legend SOIL DESCRIPTION Bﬁ;;:";;}"g.i Magure | Katural vg{.'féﬁf_ guoe. Comg. | St
Qg CONCRETE | | [ .
i 1'0" GRAVEL . coarse to fine. brown (FILL) ! ! ! !
i : ; i | |
TS 5ign FILL, black silty clay a.nd cinders 5 i |
‘g ia | FILL, brown silty clay and brown | g ; N - - -
: S 1 coarse to fine sand and cinders ! i
; P4 ' ‘ !
! 2!
EIlEE 2 116.7 - - = =
1SS 5'6" 1]
6 FILL, dark brown silty clay,
L 5 occasional gravel, wood, coal 1 1 ‘
C B 1 1i/7.9 {113,871 6.5 - -
SS kg 1 8'0" 1 ?
! [ ! i !
i ) Silty CLAY, some fine sand, brown j 1
= 3! ¥ ’ i
| b :
D Eig 3 i15.5 [122.51106.11 3480 |20.0
TSk 5 a s
Fitt . |
B ; l i
: 112 , | : i
—_l_—_ ] ‘[2|61l ) ] i E
113 i |
| ’ Fine SAND, brown
114
3
T L 3 1.7 - - - -
SS B 4
| 118
l
17 ]7lo:|
18 Coarse to fine SAND and GRAVEL,
] brown, trace clayey silt, occasional
1E cobble -
£ 5
F__ k{20 g [ - - - - -
SS k 5
21
22 2250"
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124
% 9
k{25 9 | - - - - -
3 25'6" | End of Boring g l
";.TYFE OF SAMPLE REMARKS: GROUND WATER UBSERVATIONS
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G W ENCOUNTERED AT 1 INS.
ST VShE By Tome GW ENCOUNTERED AT fT INS.
SS - SPLIT SPODN G.W AFTER COMPLETION FT NS
L s Stangard Penetration Test — Driving 2" 0D Sampter 1 With S e Nana ST ~




MICHIGAN TESTING ENGINEERS, INC.

[ COMSULTING BRCINEERS 1N SQILS & FOUNDATIONS

LOG OF 5011 BORING o,

B-2

prosect G0ld Shield Solvents

108 NO. 406-45055 Location 12 Elsworth Street
SURFACE ELEV. == DATE 7-3-84 Grand Rapids, Michigan
S T o | e SOl DESCRIPTION s Tor g "R |t | Byl | e G T
g's" CONCRETE | !
i 1 Fine SAND, brown :
2 Silty CLAY and fine SAND, brown 2 ‘
A 3 114.7 [116.17/107.2 - -
SSE{3 3 i
| :
t 4 ! ; j
= 2
B & 5 ton 2 ]5 3 - = - =
ssE 5% 3 | -
8 Brown silty CLAY, 1ittle fine sand, ‘ E —
TS occasional fine gravel 2 ! k "
C El 5 113.2 1123.61109.27 4050 20.0!
SS s 7 l l
| i :‘ !
‘g i ! I
D rio g | - - - - s
5o K g ! ’ |
B ’ i
| |
12 ;
13 i i
!
‘Hd ]4 1 0“
9 | ,i
E Fi5 Fine SAND, brown 11711.2 - - - B
SS i 13 !
- | 116
E by ®
17 F” 0 )
|
18 Coarse to fine SAND and GRAVEL, brown
| occasional cobble
18
i 12
F Ei20 10 [i2.9 - - - -
1SS k 14
21
22
[ 123
{
| 24
] 5
{25 3 - " . - -
J 25'6" | End of Boring 7
TYPE OF SAMPLE REMARKS: GROUHD WATER DBSIAYATIONS
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g e e & W ENCOUNTERED AT F. INS.
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INTRODUCTION

EDI Engineering & Science was authorized in April, 1986 to conduct a study of
the soil quality near the Gold Shield Selvents warehouse 1in Grand Rapids,
Michigan. Gold Shield Sclvents is a division of Detrex Chemical Industries,
Inc. of Southfield, Michigan. The specific area of investigation is an open
area on the east side of the Gold Shield Solvents building. The area is
owned by the City of Grand Rapids and includes railroad tracks formerly owned
by the C&C Railread.

LOCATION

The Goid Shield Solvents warehouse is located at 312 Ellsworth Street in the
southwest section of Grand Rapids. A map showing the building in relation to
surrounding ¢ity streets and other features is shown in Figure 1. The
warehouse is Tocated in an industrial/commercial area immediately west of the
US-131 expressway and north of Wealthy Street.

The entire warehouse is confined to one building facing due west. Figure 2
depicts the details of the building site. An old C&0 Railroad spur lies near
the eastern boundary of the building. Beyond the area of investigation, east
of the railroad spur, are additional railroad tracks formerly owned by the
C&0.

BACKGROUND

Detrex Chemical Industries is involved in the reclamation and reselling of
industrial solvents. The Geld Shield Selvents warehouse in Grand Rapids
reclaims and resells solvents at a ratio of approximately 70% trichloro-
ethylene and 30% 1,1,1-trichloroethane. This warehouse sells a very small
amount of tetrachloroethylene (approximately 24 drums per year). Tetra-
chlorcethylene is not reclaimed at the warehouse.

20510 1 G/EC15/447
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In November, 1985, personnel from the Michigan Department of Natural
Resources (MDNR) discovered stains at the soil surface between the plant
building and the nearest rail spur during a routine visit. At the request of
the MDNR, Gold Shield excavated a trench a few feet wide and about 34 feet
Tong between the building and the rail spur (Figure 2). The trench was
excavated to a depth of approximately 3 feet.

A soil sample was recovered from the bottom of the trench by MDONR personnel
during early November, 1985. The sample was taken at the east wall of the
trench opposite the south edge of the overhead deor. Laboratory analysis of
the soil sample indicated the presence of 4.8 ppm of tetrachloroethylene, 5.5
ppm of 1,1,1-trichloroethane, and 2,500 ppm of trichloroethylene.

A post hole dug about 10 feet east of the east trench wall and at a depth of
about 3 feet produced soil samples with a concentration of 710 ppm of tri-
chloroetheylene.

The trench was deepened to the present depth of about 5 feet during November,
1985. Two additional soil samples were taken at the bottom of the north-
eastern and southeastern corners of the trench on November 20, 1985. The
sample analyses indicated concentrations of 0.7 and 29 ppm of trichlore-

ethylene in these respective locations. The laboratory analytical results
are presented in Appendix A.

On November 21, 1985 the MONR requested that Gold Shield determine the extent
of the soils that were impacted by solvents common to the warehouse opera-
tion. The objective of the report was to identify the horizontal and ver-
tical extent of contamination of the soil, and to determine if there is
potential for the solvents to have reached groundwater.

In an unrelated study, two soil borings were made for Gold Shield Solvents by

Professional Services Industries, Inc. during July, 1984. The soil tests
were conducted for a new tank foundation and dike on the southwest

20510 2 G/EC15/447



side of the building. The soil borings are designated as TB #1 and TB #2 and
are shown in Figure 2. Details of these soil borings and the soil borings
constructed by EDI in April, 1986 are shown in Appendix B.

METHODS OF INVESTIGATION

A total of 17 soil borings were drilled east of the Geold Shield building
between the east wall and the railroad tracks during April, 1986 (Figure 3).
One of the soil borings is-a control boring that was drilled outside of any
anticipated contaminated area, solely to determine background. The control
boring was constructed to obtain a representative vertical soil profile and
to determine the permeability of the Tower clay bed that was subsequently
verified at approximately 7 feet below the surface. The other 16 soil
borings were drilied to determine the extent of soil contamination, if any,
in the soil or fill above the lower clay layer.

The soil borings constructed by EDI were drilled using a hollow-stem auger,
and split spoon cores were collected continuously from the surface to the
total depth of penetration. As each split spoon core was recovered at the
surface, it was opened and immediately scanned with an HNU photoicnizatien
detector calibrated for trichlorcethylene.

The HNU instrument has a probe that draws solvent vapors into the unit where
UV excitation results in flucrescence (10.2 ev Tamp, P/N 100009-A1) allowing
the concentration to be recorded on a meter calibrated in parts per million
(ppm). The HNU detector actually responds to all of the solvent vapors
present. The meter indicated the tota}'cbncentration of solvent vapors as an
equivalent concentration of trichloroethylene.

The HNU probe was passed over the entire length of the split spoon cores.
The soil cores varied in recovery length from 0.5 foot to 2 feet. The cores
were broken at various points along the spoon, and soil particles were spread
apart so that the detector could pick up fresh solvent vapors emanating from
the soil. The HNU detector was passed over the cores immediately above the

20510 3 . G/EC15/447
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soil. Care was taken to insure that the soil particles were not aspirated by
the HNU probe itself. '

Soil samples consisting of composites collected along the entire Tength of
the seil cores were placed in VOA vials, capped, and placed in a cooler
containing blue ice. The samples were then returned to EDI’s laboratory and
immediately placed in a refrigerator prior to their analysis.

Soil samples were selected for laboratory analysis as follows: two samples
from the control boring; two samples with low HNU readings; two samples with
medium HNU readings; three samples lacking detection with the HNU; three
samples near the railroad tracks (B-13, B-14 and B-16); and seven samples
selected to complete a thorough survey of the area occupied by the borings.

The split spoon core barrels were steam cleaned and rinsed with deionized
water after every sample. It was not necessary to give the split spoon
samplers an acetone rinse due to the fact that a free Tiquid phase of sol-
vents was not encountered. The auger stems and lead augers were thoroughly
steam cleaned after each boring.

The control boring was drilled to a depth of 13 feet. The other soil borings
varied from 6 feet to 9 feet in depth. The soil borings were specifically
designed to provide for minimal entry into the top of the lower clay.

Four brass liner samples were vecovered from the Jower clay layer in the
control boring to facilitate the 1laboratory measurement of permeability.
Samples were recovered from 7.25 to 7.5 feet, 8.5 to 8.75 feet, 8.75 to 9.0
feet, and 9.0 to 10.0 feet. The brass Tiners are fitted inside the split
spoons to collect the soil samples.

20510 - 4 G/EC15/447



The brass liner samples from the control boring were taken to EDI’s soils
laboratory where the samples were remolded and sealed against the walls of
the brass Tiners for measurement of permeabi]ityl. The samplers were re-
molded to the extent necessary to eliminate channelization between the soil
and the side of the brass liners. A portion of the field sample of approxi-
mately 1 to 1-1/2 inches in length was used in the permeability test.
Permeabilities were determined using the falling head method and a form of
Darcy’s law. The falling head method utiTizes the principle of a falling
head of water above the sample measured over a certain period of the time. A
low head loss is a reflection of a Tow permeability.

The elevation of the ground was determined at each of the soil boring 1loca-
tions using standard instrument surveying techniques. The elevation of the
plant fleor at the center of the overhead docor on the east side of the
building was picked as an arbitrary elevation of 100 feet. A1l of the soil
borings have elevations that are measured in relation to the 100-foot plant
datum. The elevations of the borings are relative elevations instead of NGVD
elevations. This technique is suitable for a shallow investigation of soil
quaiity.

Laboratery analysis of soil samples was accomplished according to EPA Method
8240. A purge and trap technique is employed to remove the velatile com-
pounds from the sample. Gas chromatography/mass spectrometry is used to
analyze the compounds. The use of an internal standard and quality assur-
ance/quality control practices are employed to verify the quality of the
laboratory data that are generated.

DGR W e WS SO D KD A ND G0 MDA D WD S o e e D D D NG M OD OD Gh  MD T N R MR TR NG ey GG R G O KD RD KD NE M D D D D D B M ek o v e o W D AT DGR GE WD K8 o M D D @

Remolding requires a minimum amount of recompaction in the laboratory to
achieve a seal of the clay sample against the permeameter walls. This may
result in some decrease in permeability.
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FINDINGS
GEOLOGY

The study area occupies part of a broad area of glacial materials consisting
principally of sand and gravel interspersed with clay beds. The two so0i]
borings that were constructed for Gold Shield Solvents during July, 1984
encountered 5 to 8 feet of fill over 4 to 8 feet of silty clay. The silty
clay layer is underlain by 3 to 5 feet of fine-grained sand. At the bottom
of the borings at the 25-foot level, sand and gravel were encountered with
lesser amounts of silt and clay. Groundwater was not noted in either boring.

A series of four cross sections was constructed through the soil borings that
were drilled by EDI during Aprii, 1986. The Tocations of the cross sections
are shown in Figure 4. Cross sections A-A” and B-B’ are illustrated in
Figure 5 and cross sections C-C’ and D-D’ are illustrated in Figure 6. The
lower clay that is highlighted on the cross sections is the lower-most clay
unit that was encountered in the soil borings drilled by EDI.

The fill above the lower clay layer varies in thickness from 3 to 7.3 feet.
It consists of erratic and discontinuous beds of sand, clay, black cinders,
and gravel. The black cinder zone that is located at or near the surface is
iTlustrated on the cross sections. This cinder zone is composed of charcoal
and charred wood and is relatively continuous. However, it is not present in
borings B-6 and B-10. The discontinuous nature of the clay and sand JTayers
and additional layers of black cinders above the Tower clay is typical of an
area that has fiil material instead of natural soils.

The lower clay layer that is shown at the bottom of the cross sections was
encountered at a depth varying from 4 to 7.8 feet. The lower clay layer is
described as follows: clay, occasionally silty to sandy, soft, mottled tan
to gray to yeliow-brown. All of the borings penetrated into the top of the
clay.

2051¢ 6 G/EC15/447
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BORING

Control
Contraol
Control

Control

TABLE 1

LABORATORY MEASURED PERMEABILITIES OF THE
LOWER CLAY LAYER IN THE CONTROL BORING

GOLD SHIELD SOLVENTS
GRAND RAPIDS, MICHIGAN

SAMPLE DEPTH

(feet)
7.25 - 7.5
8.5 - 8.75
8.75 - 3.0
5.0 - 10.0

PERMEABILITY*
{cm/sec)

1.8 X 1078

1.3 x 1078

1.3 x 1078

D D D R e D T D D W e R e D e W @ P D G e D e WP MR AT D M MR M M b e e e T G D G2 D KD e M W MT MG D D @ S e e e w Am W w  wm m

*Permeability measured in the laboratory using the falling head method.
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Section B-B’ (Figure 5) shows the cross-section of the upper 5.5 feet of the
Tower clay layer in the contreol boring. The permeabilities of the four brass
liner samples recovered from the Tower clay Tlayer are shown in Table 1, and
the data sheets are shown in Appendix C. The permeability of the Tower clay
in the control boring varies from 1.3 X 10“8 cm/sec to 2.5 X 10'8 cm/sec.
These data are typical of clays with very low permeabilities. The perme-
ability data suggest high resistance to vertical movement through the Jlower
clay layer.

SOIL ANALYSES

A total of 78 split spoon samples was screened with the HNU photoionization
detector. The field results are shown in Table 2. A concentration of 0.5
ppm in TabTe 2 was the background Tevel at the time and location of sampling.
Nineteen of the original 78 samples were selected for laboratory analysis of
trichloroethylene, 1,1,1-trichloroethane, and tetrachloroethylene. These
samples are high1ightéd in Table 2. The results of the laboratory analyses
of the soil samples are shown on Table 3 and the data sheets can be found in
Appendix D. |

The HNU detector actually reads total solvents present, which in this case
includes trichloroethylene, 1,1,1-trichloroethane, and tetrachlorcethylene.
However, 1,1,1-trichloroethane and tetrachloroethyiene are present in much
smaller concentrations than trichloroethylene, as shown in Table 3. A good
example is the Tlaboratory results for boring B-1 from 2 to 4 feet. The
trichlorcethylene concentration is 560 mg/kg, the 1,1,1-trichloroethane
concentration is 0.13 mg/kg, and the tetrachloroethylene concentration is
0.24 mg/kg. Therefore, for practical purpeoses, the discussion of trichloro-
ethylene may be taken as the sum of the three compounds.

A comparison of the concentrations found in the field and the concentrations
found in the laboratory indicates that there is general agreement between the
field and the 1laboratory results. But at low concentrations, some of the
samples show detection levels by one method and not the other. For example,

20510 7 G/EC15/447



TABLE 2

SAMPLE DEPTHS AND FIELD DETERMINED
TRICHLOROETHYLENE CONCENTRATIONS
FOR BORINGS DRILLED APRIL 23 TO 25, 1986

GOLD SHIELD SOLVENTS
GRAND RAPIDS, MICHIGAN

SAMPLE DEPTH SAMPLE CONCENTRATION®

BORING SAMPLE NO. (feet) {ppm)
Control 1 1.0 - 1.5 0.5
Control yd 1.5 - 2.0 2.0
Control 3 2.0 - 3.0 0.5
Contral 4L .0 - 3.5 0.5
Control SL 4.0 - 5.0 0.5
Control & 6.5 - 7.0 0.5
Control 7p 6.0 - 6.5 0.5
Control SP 7.25 - 7.5 0.5
Control gp 8.5 - 8.75 0.5
Control IOP 8.75 - 9.0 0.5
Control 11 9.0 - 10.0 0.5
Control 12 8.0 - 10.0 Gg.5
Control . 13 106.0 - 11.¢ 0.5
Control 14 11.0 - 12.0 0.8
Control 15 12.0¢ - 12.5 0.5
Control ' 16 12.8 - 13.0 0.5
B-1 GOL 0.0 - 2.0 1000
B-1 61 2.0 - 4.¢ 1000
B-1 62 4.0 - 6.0 500
B-1 63 6.0 - 7.0 600
B-2 73 0.0 - 2.0 5.5
B-2 74 2.0 - 4.0 0.5
B-2 75L 4.0 - 6.0 0.5
B-3 70 0.0 - 2.0 6.0
B-3 71L 2.0 - 4.0 0.5
B-3 72L 4.6 - 6.0 0.5
B-4 67 6.0 - 2.0 1200
B-4 68L 2.0 - 4.0 300
B-4 69 4.0 - 6.0 70
B-5 64 0.6 - 2.0 500
B-5 65L 2.0 - 4.0 140
B-5 66 4.0 - 6.0 100
B-6 56 6.0 - 2.0 45
B-6 57 2.0 - 4.0 110
B-6 58L 4.0 - 6.0 60
B-6 59 6.0 - 7.0 200
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SAMPLE DEPTH SAMPLE CONCENTRATION*

BORING SAMPLE NO. {feet) {ppm)
B-7 52 0.0 - 2.0 0.5
B-7 53L 3.0 - 5.0 0.5
B-7 54 6.0 - 7.0 0.5
B-7 55L 7.0 - 7.5 0.5
B-8 39 6.0 - 2.0 0.5
B-8 40 2.0 - 4.0 0.5
B-8 41 4.0 - 6.0 0.5
B-8 42L 7.0 - 7.5 0.5
B-9 47 0.0 - 2.0 15.0
B-9 48 2.0 - 4.0 1.5
B-9 48 4.0 - 6.0 2.0
B-% 50 6.0 - 7.0 3.5
B-S 51 7.0 - 8.0 2.5
B-10 43 0.0 - 2.0 2.0
B-10 44 2.0 - 4.0 1.5
B-10 45L 4.0 - 6.0 1.0
B-10 46 6.0 - 7.0 1.0
B-11 23 0.0 - 2.0 0.5
B-11 24L 2.0 - 4.0 - 0.5
B-11 25 4.0 - 6.0 0.5
B-11 26 6.0 - 7.0 0.5
B-11 27L 7.0 - 7.5 0.5
B-12 17 0.5 - 2.0 1.0
B-12 18 2.0 - 4.0 0.5
B-12 19 5.0 - 6.0 1.0
B-12 20 6.5 - 7.5 0.5
B-12 21 7.5 - 8.0 0.5
B-12 22L g.0 - 8.5 0.5
B-13 28 0.0 - 2.0 20.0
B-13 29 2.0 - 4.0 2.0
B-13 30 4.0 - 6.0 5.0
B-13 31L 6.0 - 7.0 2.0
B-14 32 0.0 - 2.0 70.0
B-14 33 2.0 - 4.0 25.0
B-14 34 4.0 - 6.0 8.0
B-14 35 6.0 - 6.5 0.5
B-15 76 ¢.0 - 2.0 0.5
B-13 77L 2.0 - 4.0 0.5
B-15 78L 4.0 - 6.0 3.0
B-16 36 0.6 - 2.0 50.0
B-16 37 2.0 - 4.0 3.0
B-16 38 4.0 - 6.0 0.5

el il R I R R L L L E E L Rl T

* Sampie concentrations determined in the field using a photoionization
detector (HNU) with 10.2 eV Tamp model P/n 100009-A1 calibrated for
L trichloroethylene. Background is 0.5 ppm
B Sample used for chemical analysis in the laboratory.
Used to measure permeability of the clay layer.

20510 ‘ , G/EC15/447



TABLE 3

RESULTS OF CHEMICAL ANALYSES
OF SOIL SAMPLES

GOLD SHIELD SOLVENTS
GRAND RAPIDS, MICHIGAN

(concentrations in mg/kg)

DEPTH TRICHLORG- 1,1,1-TRICHLORO- TETRACHLORG- HNU
BORING {feet) ETHYLENE ETHANE ETHYLENE READINGS
Control 4.0 - §.0 ND*® ND ND 0.5
Control 6.5 - 7.0 ND ND NO 0.5
B-1 ' 2.0 - 4.0 560 0.13 0.24 1000
B-3 0.0 - 2.0 0.10 ND ND 6.0
B-3 4.0 - 6.0 ND ND ND 0.5
B-4 0.0 - 2.0 77 0.43 5.4 1200
B-4 4,0 - 6.0 7.1 ND 0.47 70
B-5 4.0 - 6.0 77 ND ND 100
B-6 6.0 -7.0 84 ND ND 200
B-7 6.0 - 7.0 0.14 ND ND 0.5
B-8 0.0 - 2.0 0.091 ND ND 0.5
B-9 0.0 - 2.0 15 0.061 ¢.020 15
B-10 6.0 - 7.0 0.20 ND ND 1.0
B-11 4.0 - 6.0 ND ND ND 0.5
B-12 0.5 - 2.0 ND ND ND 1.0
B-13 0.0 - 2.0 32 0.041 ND 20
B-14 g6.¢ - 2.0 370 ND ND 70
B-15 4.0 - 6.0 ND ND ND 3
B-16 0.0 - 2.0 89 ND ND 50

D D D K T R W D D D G0 W TR D M G0 W e WD T N e A 4D D D e S D e e D D D W S S D S D D S e A S ke e e e

*Compound not detected at the detection limit of 0.020 mg/kg.

20510

G/EC15/447



boring B-8 from C to 2 feet had 0.091 mg/kg in the laboratory and none in the
field. Boring B-7 from 6 to 7 feet had 0.14 mg/kg in the laboratory and none
in the field. Boring B-15 from 4 to 6 feet measured 3 ppm in the field but
there was no detection in the laboratory.

20510 8 G/EC15/447



CONCLUSTONS

The study area occupies part of a broad area of glacial materials
consisting of sand and gravel interspersed with clay beds. The soil
borings drilled by EDI encountered 3 to 7 feet of fill over a natural
clay bed. The <clay bed has a very low permeability on the order of
1.3 X 1078 cm/sec to 2.5 X 1078 cmysec.

An evaluation was made of the analyses of various samples comparing
results obtained with the HNU field instrument versus the Tlaboratory
GC/MS procedure. This evaluation dindicates several samples having HNU
results at 1.0 and 3.0 mg/kg (0.5 and 2.5 mg/kg over ‘"background")

. showed no detectable results on the GC/MS (which has a sensitivity of

20510

0.02 mg/kg). Several samples which had analyses of 0.5 mg/kg ("back-
ground”) using the HNU instrument, gave results of up to 0.14 mg/kg on
the GC/MS. Other samples at 0.5 mg/kg with the HNU field test gave
non-detectable results when tested on the GC/MS.

The concentratien levels of samples taken from locations B-1, B-4, B-5,
B-6, B-14, and B-16 are such that excavation may be indicated at these
boring locations.

The two boring locations near the C&0 tracks, B-14 and B-16, are some
distance away from the Gold Shield warehouse, and near the C& tracks.
Gold Shield advises they never used the C&0 tracks for loading or
unloading solvents. The location of B-14 and B-16, as well as the

analyses from adjacent borings, suggest a possible surface source other
than from Gold Shield.

In view of the analyses at locations B-1 and B-6, several additional
borings are planned south of these locations.

9 G/EC15/447
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. MICHIGAN TESTING ENGIMNEERS, INC,

CoretuL e BGuaiad 1 3OS & FOUNDATICNS

406-45055
JO8 NO. ‘

LOG OF SOIL BORING NO.

7-3-84

TB-1

prgsect Goid Shield Solvents

Locanioy S12 Elsworth Street

SURFACE ELEV, BATE Grand Rapids, Michigan
00! | bopn | Lagene SO0, DESCRIFTION owe or ] R | et | el | uee Come, ) S
! o'e" CONCRETE | } \ |
i1 1’ GRAVEL . coarse to fine, brown [FILL) t |
| : : | | !
=1 20" FILL, black silty clay apd cinders 3 i - !
éS L 3 FILL, brown silty clay and brown g S = | - f -
=2 coarse to fine sand and cinders t l ;
14 r i |
3 2 | !
L 2 tle./ | - - i - j -
[SS_E 5'6" 1 ; ] l
15 FILL, dark brown silty clay, ; * |
5 occasional gravel, wood, coal i : ‘
‘e ;
C__F 1 i1/.9 1113.81 95.5 - 1 -
sS kg 18'0" 1) ! 1
| ] ] | i . ' |
9 Silty CLAY, scme fine sand, brown i i
k7 3 i i
U ¥ 3 /15,5 [122.51106.1: 32480 20.0
S ,E-- 5 i ‘ !
1itt i | | [
i | | t /
12 L ! ‘ | |
! 1 12 6 ' | i i
113 . 2
] Fine SAND, brown |
i14 |
3 3 | i
£ KIS 3 11.7 - - | - | -
sS E 4 | t
WAL |
N ' ! |
a7 117'0"
| |
18 Coarse to fine SAND and GRAVEL, |
| brown, trace clayey silt, occasional
e cobble
; 5
F_ 28 9 1 - - - -1 -
sS 5 ! |
21 ! i
122 22 1 Oll
23 Layers brown silty CLAY and brown,
| coarse to fine sand, moist - {
24 i
5] 5 5 > ! l
‘ 2 q - - -t - -
5 25'6" | tnd of Boring g | ! ! !
E'TFE aF samziﬁg AEMARKS: GROUNG WATER QESERYATIONS
. BISTURE
GW ENCOUNTERED AT FT INS
g Tt G W ENCOUNTERED AT T kS
$5 - SPUT SPOON GW AFTER COMPLETION FT (8§
75 A Stangard Penctration Test - Driving 2" 09 Sarter 1/ Wi S ane T "




MICHIGAN TESTING ENGINEERS, INC.

€ ShoSiuh Teag BRCIEESS 100 SCRLE & FOURGATIORS

LOS OF SOIL BORING K.
prguccy Gold Shield Solvents

TB-2

108 Ho. 40645055 wocanion 312 Elsworth Street
SUREACE ELEV. - BATE /=3-84 Grand Rapids, Michioan
S ot 0. pEscAPTION s oy "o | il T B T e ome T
| a'e" CONCRETE !
Ill I Fine SAND, brown
12 Silty CLAY and fine SAND, brown 2 | .
A B 3 (147 j116.1]10V.2 - | -
SSH3 3 | I
i k
3 - ]
3 2 |
B 149 Ve 2 115.3 - - |- | -
S5k 3'3 3 | |
- 1 !
ia Brown silty CLAY, little fine sand, ; T ; :
7 occasional fine gravel e I |
L E S 13.2 1123.61109.21 4050 120.0
SS Mg 7 | | |
| | | r r
} g P ! 1
4 ! |
0D H10 g | - - - - | =
53 F 9
K : ;
! | i
112 - | I | i :
! | | - | ,
113 f ! ‘
{ 1 i'
14 | 14'Q" | i
g |
£ k15 Fine SAND, brown 11 011.2 - “ | -
SS H i3 i ; !
- I8 |
T. Y ]
117 17°0 |
! i
18 Coarse to fine SAND and GRAVEL, brown l s
L occasional cobble i
i1g !
12 |
F Eki2d 10 112.9 - - - -
SS k 14 |
12l !
; _
)
i22 |
| |
23
|
24 | |
5 | |
G E|25 5 = | - - - [ =
38 £ 25'6" | End of Boring 7 | [
;TPE grgwai? REMARKS: EROUNG WATER 0BSERYVATIGNS
: o NTERED A
L -UNOIST LINER & W ENCOUNTERED AT i s
85 . SPLIT SPOON G W AFTER COMPLETION FT IS
AR Stangard Penetrabon Test = Dving 2~ 00 Samoter * on BU e Nane T FT e

OCHETRNHEF TER




R P (o] R 028
O Cpmren e P, B (vass i waegﬂ?Bonng NeL: Control Boring
- Client: Gold Shield
Project Na.: 205 10
. Perrait No.:
Well/Boring Log Sheet  oae stanea 1/2 3 Frishes 1/23/86
County Townshio Fraction Sacticn T | A
KENT CITY OF GRAND RAP DS e Y SE 25 N | 12w
Contractor: _Ste3rMs Orilling oo yeq N/A LocationSketeh ¢ SEE LOCATION MAP
Address: _ Dutton, Ml Manufacturer: — .
Material: — ; , LD
Equipment: _CME 458 Mode: l E e e e
Slot/Gauze: Dia: ‘ "I o ; com—— —
Supervisor: £ Culver/ Length: S o s LI
Drilling Methoa(s) Bepth Oenth Set Ta: S - - i
8" Hollow Stem  0-13.0' casing : i P e =
Auger & Split Dia. T Depth Set b ——————— —
Spoons N)’Pf To — — .
Grouting/Seal 1 —_— : PR
Depth To Maternsg! : T .l
0 13.0' Cement & Ben- EEW : S T TLIITT o
asing: . : SR = —
—_— lte.2lure Ground: _98.67" - o LT =
N/A Ref. PL. | = e —
Deveicpmant: Remarks (incyds hers. cifver dea svalsbie)
Brass liner samples recovered for the measurement of per-
meability for the following sample intervals: 7.26-7.6°%.
Aater Levei: £t Selows __  _08.5-8.75'; 8.75-8.0'; and 9.0-10.0'. Evaluation datum at
Measured On: _ DRY HOLE 100" established at the center of the overhead door on
the plant floor.
Remarks
(FEET) (FEET)
Thick- | Depth SAMPLE
ness | ToBase Description DEPTHS (FEET) | )
1.5 | 1.5 | CINDER ZONE - black 1.0 4 1.5
1.5 | 3.0 | CLAY - tan, hard 14;5 = 2.0
3.5 | 6.5 SAND - fine to medium grained, dark brown 2.0 4 3.0/
3.5 7.0 CLAY =~ gray, soft 340 1 3.5
0.3 7.3 SAND -~ fime to medium grained, dark brown b0 “ 5.0
5.5 12.8 CLAY - silty, gray, soft (mottled brown to gray) 640 7 BL5 |
0.2 1 13.0 SAND - clavey to silty, fine grained, gray (wet) 645 4 7.0
74254 7.5
8.5 4 d.75
84 9.0
9.0 «4 10.0
1000 = 11.0 |
; 1100 4 12l.0 |
| 1200 = 12.5 |
| 1248 4 13.0 |
! }
]
. T




Page: of B-1 oz8
WaikBo Ne.:
et Gold Shield
: ‘ . Project No.: 20510
o Permit NG..
Well/ Boring Log Sheet o sianed 5725 Frisnea £/257/86.
County KENT Townshio Fraction Section ’ T I =]
CITY OF GRAND RAP|DS A Yo SE Y1y 25 7N 1 12W
Contractor: 5622718 Drilling  gopeen: N/A LocationSketen ©  SEE LOCATION MAP
Address: __Dutton, M Manufacturen : :
hiaterial: = b Y LT
Equipment _CHME 458 Model: — M'T Tl
Siot/Gauze: Dia.: - — - :' ”E
Supervisor: £__Cill ve Length: O - B — _
Drilling Method{s) Deptn =~ DepmnSex To: L T -,
8" Hollow Stem 0-7.0"  casing p ; I =
Auger & Split i Ty Depth Sat Z s et ..
Spoons . Nﬁ: To : . -
Grouting/Seal To
Cepy T Material " i
0 7.0 cement & Ben- Elevation : = )
: " Ground: 36,00 - — = ; o o—
. /A Ref. PL: ' ——
Deveiopment: RErmarite (e rane, ofiver Got0 Gviiahg)
Nater Level: Ft. Below:
Measured On: _DRY HOLE
Hema
(FEET) (FEET) s
Thick- | Depth ) SAMPLE
ness | ToBase Deseription DEPTHS (FEET) |
0.6 | 0.6 TOPSOQIL ~ black {(organic) 0.0 4 2.0
2.9 ' 3.5 CLAY - black to yellbw=brown, soft 2,0 1 .07
.5 L.o GRAVEL WITH BLACK CINDERS Lig 6.0 |
2.3 6.3 CINDER ZONE = black (mimor clay) 6/0 ¢ 7.0}
0.7 | 7.0 CLAY - sandy, yellow-brown, soft i




Page:

Well/Bonng Na.:

ot

Client: Gold Shield
‘ Project No.:
° Femmnit Na.:
Well/ Boring Log Sheet  cae sanea 1725_Fnienes 2725756
County KENT Toemnship Fraction Section A
CITY OF GRAMD RAP{DS 'y SE Y, 25 12W
Contractor: S t83MS Drilling- Seraen: N/A Locatien Sketehs ©  SEE LOCATION MAP

Address: __Dutton, Mi Manufacturer
Material:
Equipment: _CME_ 458 Model:
SlovGauze: Dia.:
Supervisor: E__L Langth:
Driiling Method(s) Degtn Osptn Set To:
8" Hollow Stem 0-6.0 Caaing
Auger & Split Dia Ty Depth St
Spoons . N/A To
Grouting Seal To
Depth To Material

0 6.0° Cement & Ben~ Eeveton

. s Casing:
—_ — tonite Slturry S S oE

Ground:
Ref. Pt:
Pt W/A
Deveic B Remarks (ncugenere. aher dsa
. Nm Laved: Ft. Below: _...

Measured On: DRY HOLE

{FEET) (FEET)

Thick- | Depth SAMPLE

ness | ToBase Deseription DEPTHS (FEET)
0.8 | 0.8 TOPSOIL - black (organic) 0 4 2.0
2.4 3.2 CINDER ZONE = black 0 4 A
1.4 b6 SAND - medium to coarse grained, gray=brown 0 -
1.4 6.0 CLAY - mottled tan to gray, soft




Page: . of B-3 028
W ing Na..
o e T Shield
: Project Ne.. ..205 10
@ Parmit Na.:
.Well/Boring Log Sheet  oae sianea 7725 Foisnea 2725786
Couty ez Township Fraction Section ! T ‘ R
£ CITY QF GRAMD RAPI DS WA e SE 1, 25 7N 12W
. Stearns Drilling gupem: N/A Locstion Sketcn ¢ SEE LOCATION MAP
Address: . Dutton, Mi Manutacturen d . . ; ,
Matarial: [ i L e = =
Equipment _CHE 4GB Modet: ; -+ : v e
SlovGauza: Dia.; ' S - o - —-
Supervisor: &_Culver/.j Venn Lengthe . — — - =1 e
Dritilng Msthod(s} ﬂoegthl Qepth Sat Te: s — - == -
8 Hollow Stem 0-6.0 Caning ; p— alin T . IT
Auger & Split Dia. T Depth Set ! s e o
Spoons : R/ A To . i — .z T
Grouting/ Seal o : : S
Qepth To Material : ! " .
0 6.0' Cament & Ben-  Eeveton : - -
tonite Slurry — CasNG =~ T T -
Grm . qq 17’ i ..... u--.-' ,-- 7
Raf. PL: : - » -
N/A “
Remuerics (noase nern ofer dois svaasie)
sieasureg O _QRY HOLE
Remarks
(FEET) (FEET) u
Thick- | Desih | SAMPLE
ness | TgBase : Deseription DEPTHS (FEET) |
0.6 0.6 TOPSOIL = black (organie) _ gi0 + 2J0 |
0.8 1.4 CINDER ZONE = black 2/0 + 4,0
0.6 2.0 SAND = gravelly and clayey, dark brown Liog + 6.0
0.8 2.8 CINDER ZONE = black too
1.2 4,0 | S$AND - medium grained, orange=-brown b |
0.5 L.5 CLAY = sandy, vellow—aray, soft | }
1.5 6.0 CLAY - gray to tan, soft Ll |
I P |
P
i
|




Page: of B=4 gz2s
WeiVBoring No.: -
Clisnt: Gold Shield
: : Project No.: 20510
e Permit Na.: .
Well/Boring Log Sheet  oue swee 775 Fawms 5725786
County KENT Township Fraction Section | T =1
CITY OF GRAND RAPI DS 4 Y, SE Ty, 25 . 7N 124
Contrsetor: _StEaMMS Drilling o o /A LocsticnSkatch © SEE LOCATION MAP
Address: . Dutton, Ml Manufaciurer: } . ‘
Matertal: Iz = ot T S
Equipment: _CHE 458 Maodal: ‘ — T =Lt
SlatGauze: Dia.: : - o o o mT
Supervisor: E._Culver/J Ve Length: [ St e — . :
Driliing Method(s) Gegit Depth Set To: o = - —
8" Hollow Stem 0-6.0'  Casing ‘ o . e e
Auger & Split Oia. Ty Depth St j Il : : P
spoons . N/A To [—— T I - —.T .
Grouting/Saesl To ; — T T
Depty Ta Material K T T
® 850 Cement s Ben- Elovation ; o e
. : - - - — . — ———— —
e e LORitE Slupry, BV gy - ]
‘ A Ref. PL.: L e
Deveiopment: FRermarks (inciga nene, ofar e evedsie)
ater Lavei: Ft. Selow:
Jeasured On: _DRY HOLE
Remarks
(FEET) (FEET) .
Thick- Degth SAMPLE
ness | ToBase : Description DEPTHS (FEET) |
0.1 0.1 TOPSQIL - (gravel) lo.or20 |
1.4 1.5 CINDER ZONE = black 2.10 + 40
2.0 3.5 CLAY - black, cinderly (contains wood) 4]0 r 610
2.1 5.6 SAND - medium grained, light brown
0.4 6.0 CLAY = sandy, tan (soft)




Page: of B-5 028
Wall/Boring Na.:
o2 G51d Shiald
: ‘ Project No.: 20510
. Permit MNo..
Well/Boring Log Sheet  oue siarea/Z5 Frsnes 1725786
County KEN Township Fraction Section T A
ENT CITY OF GRAND RAPIDS Yo Y, SEY, 25 TN | 12
Contractor: _S5£€3MS Orilling gopen N/A LocstionSketeh ¢ SEE LOCATION MAP
Adaress: . Dutton, Ml Manufacturer: ] :
Material: !_:__ R -k L -
Equipment CME L4SB Moded: ; _— T e —_ i
: Slot'Gauze: Dia.: . p—— S
Supervisor: E. Luliver/.. Ye LeNG: o e e s o —— f—
Driling Method(s) Dapth Cepth Sec T - - - —
g Hollow Stem 0.-6.0' Casing it : T =
Auger & Splie Dia Ty Depth Set - Z =
Spoons N/A o — - _ M
Grouting/Ses! Ta , -
Depth T Materia r
0 6.0 Lement & Ben- Ec;f“m : Tt LI L
. . S igled . — - - o —
e . fonite Slurry 00 —J5TH7 =
N/A Ref. Pt.: = - —
Developmaent: Remars (rcuce ners, ciher daE svalabs)
fater Loved: Ft. Below: ..
Measureg On: DRY HOLE
Remarks
(FEET) {FEET)
Thick- | Depth S AMPLE 1
ness | ToBase Descrintion DEPTHS (FEET) |
0.3 0.3 TOPSOIL = (gravel) 0.0 <200 |
1.4 1.7 CINDER ZONE = black 2.0 =1 4o
0.8 2.5 CLAY ~ vellow=brown, soft 4o 4 6.0
1,0 3.5 CLAY - dark gray to black, soft
0.9 L. 4 CLAY = dark brown (large stones)
1.k .8 CINDER ZONE = black
0.2 6.0 CLAY = vellow-gray, soft |
|




e s, Py T Page: of B-§ 028
Weil/Boring No.: -
Client: Gold Shield
: ' Projet N 20510
“ Permit No.:
Well/Boring Log Sheet  oue sianea 8725 Fnishe /25756
County ens Townshi El Fraction Section } T ! R
CITY OF GRAND RAPID g Y SE ', 25 7N 124
Contracter: _StE3TNS Orilling eoeen N/A LocatonSketsh ©  SEE LOCATION MAP
Address: ___Dutton, Ml Manufacturer: ‘ ‘
: Matarial: = S - e — ]
Equipment: _CME U458 Modat: ; : =
SlovGauze: [ig.: o =
Supervisor: E_Culver/] Vepn = Lengt: i — - - -
Driliing Method(s) Degey, Oepth Set: —To: - e - .
g Hollow Stem 8-7.0 Casing : w T T o
Auger & Split fia Ty Depth Sat | - : — o=
Spoorts N ff o — - -
Grouting/ Seasl T -
Depth To Material i -
0 7.0' Cement & Ben= 3;'“““ - = i
. - ﬂg: - _ —
tonite Slurry Groune: SS-bﬁE - “_ i
Res, Pt
N/A
Remeris (neoe rere, ol Caia svalaiin)
Vater Lavel: Fi. Below: ...

Measured Qn: BRY HOLE

(FEET) (FEET) Remarks

Thick- | Depth SAMPLE

ness | ToBass Description DEPTHS (FEET) |

0.6 0.6 TOPSOIL - black 0i0 4 2.0 |
0.6 1.2 CLAY « orange=-brown 2{0 1 4.0
0.8 2.0 CLAY = black, cindery O 150
2.5 4.5 SAND - gravelly and clayey, dark brown 6.0 < 7.0
1.5 6.0 CLAY = vellow=brown, stiff
i.0 7.0 CLAY - dark aray to black, cindery, soft :




Fage: of B-7 Q28
Well/Baoning No.: -
Clisnt: Goid Shie]d
: Project No.: ___208-10
@ : Permit No.:
Well/ Boring Log Sheet  tue siunes /28 ranes H/24/85
County KENT Townshio Fraction Section T R
CITY OF GRAND RAP1DY A Y, SE . 25 7N 129
Comtracton; _St€aTNS Orilling o oo n/A LocationSkateh ©  SEE LOCATION MAP
Address: __Qutton, Ml Manufacturer: , : :
Material: M= - TLIT R .
Equipment _CHE 498 Moctet: : o s ol
SiovGauze: Dia.: e s
Supervisor: £_Culver/J Vean = Length: e — LT —
Drilting Method{s) Degth Qenth Sac Tar SR - e —
g" Hollow Stem 0-7.5' Casing ‘ T M Sswaien
SAEger £ Split Dia, Ty Depth Set ‘ S . Ebom
B el ——— =y e
Grouting/Sael o ‘ i P
Depth To Material - T il ibovep N e
0 7.5' Cement & Ben- ﬂ:’m ’ - el
‘tonire Slurry asing: ; ; - N —— o
. ' 3 L Groung: _35.61° ol LT S —
Ref. PL: R
N/A ol P
Fomasits (ncuce rars, cther des svadanis)
fater Lavel: Ft. Belowr ____
Measured On: DRY HOLF
Hemearks
(FEET) (FEET)
Thick- Depth SAMPLE
ness. | To Base . Description DEPTHS (FEET) |
0.4 0.4 TOPS3IL = brown 00 4 2.l0 |
0.6 1.0 CINDER ZONE = black 340 1 5.0 |
g.8 1.8 CLAY = vellow=brown, stiff 6l¢ 1 7.0
1.2 3.0 SAND - coarse grained, dark brown 710 4 7.5
4, 2 7.2 CLAY - yellow=brown, stiff |
0.3 7-5 CLAY - dark gray, soft, cindery
|
||




Page: of 8-8 028
Well/Boring Ne.:
o2 Go1d Shield
: Project No.. __ 20510
; . Permit No.:
Well/ Boring Log Sheet  caesanes 1725 _Frisnes 4725756
County KENT Township Fraction Saction 1 T . A
CITY OF GRAND RAP|DS g 1, SE ', 25 7H 12%
Contractor: 5682703 Drilling gorgen N/A LocationSketch ©  SEE LOCATION MAP
Address: . Dutton, Ml Manufacturer: , ,
Materiai: e a———— = o
Equipment: _CME LOB Modet: f — : Cei—— —
SlovGauze: Dia.: : o i —
Supervison Lengit: ‘ o R ot . —
Brilling Method(s) Deptsy Depth Set i L s ol
8 Hollow Stem 0-7.5'  Casing i : I =
Auger & Split Dia Ty Depth Set : . i sty
Spocns : N/A To o = %
Grouting/Sesl To —
Deptn  Jo Maisriah oo el .l :
0 7.5' Cement § Ben-  Elevation f T o R s
R == = =
W Ret. PL: —
Remanits (nouoe rave, oifer due svadkatie)
fater Lavei: Ft. Below:
Measured On:  __DRY HOLE
Hemarks
(FEET) (FEET)
Thick- Depth SAMPLE
ness | ToBase Description DEPTHS (FEET) |
0.4 | 0.4 TOPSOIL 0lo 4+ 2.0 !
3.1 3.5 CLAY = yellow=brown to brown {some black cinders) 240 7 &40
0.5 4.0 CINDER ZONE - black 4lo 1 6.0
1.5 5.5 | CLAY = tan to gray 710 + 7.5
1.7 7.2 SAND - coarse grained, dark gray {cinders)
0.3 7.5 CLAY - dark gray to black, soft




Page: of B-9 028
Wall/Bori NG

> GoTd Shield
Projeet No.: 20510

Permit MNo.:

Well/ Boring Log Sheet o surea 1726 Fnshes b/25785

County

KENT

Tewnshio Eraction
CITY OF GRAND RAP1DS A Y, SEY,

Section

IR
25 7N 12W

Contractog: S LEBIMNS Drilling Sersen: N/A

Locstion Skateln © OEE LOCATICON MAP

Add’ress: DLI t ton 'S H i Manufacwm p . = -
Material: = i - = -
Equipment: _CME 458 Model: : : : R
SlovGauze: Dia.: T DT
Supervisor: B Culver/.) Venn Langth: S TR Tl - —
Drilling Method(s) Deget Cepth Set Te: P = o
B Hollow Stem 0-9.0 Caning ‘ I - s - =
Auger & Split Dia. T Depth Set : S -
poons Nﬁ To -
Grouting Seal To ‘ : ' -
Cepth To Material d o . O —
0 9.0' Cement & Ben= Bém o D T oTTT— L
—— —— fonite Sluery. — O° 55.26" BE — - T
N/A Ref. Ft.:
Deveiopment: Besnianis (nouae revs. afes Gie svalshis)
Sewer mannole $9° northwest ot B-9 and sewer |line may have
S — Ft.Below: ___ altered natural soils during construction, There is np
Measured Cr: __DRY. HOLE well-defined clay below 5.7'.
Aemarks
(FEET}) (FEET)
Thick- Depth SAMPLE
ness | ToBase Description DEPTHS (FEET) |
0.4 6.4 TOPSOIL = {sand and gravell 0.10 +2:0 !
K 1.5 CINDER ZONE - black 2-10 7 bjo
0.4 1.9 CLAY = yellow=brown, stiff 4.10 + 6l0
0.1 2.0 SAND. - coarse grained, yvellow-brown 6.10 + 719
2.5 b.5 SAND = gravelly and clayey, dark brown 7.10 + 80
1.2 5.7 CLAY - vellow=brown to brown, stiff
2.1 7.8 SAND -~ coarse grained, yellow-brown 1 |
0.2 8.0 CLAY - sandy, dark aray .
1.0 S.0 GRAVEL = clayey, dark gray, wet |
| |
NOTE: No sample recovery from 8.0' to 9.0° |
|
E
|
|
P
I




Page: of B=10 028
Well/Baring No.:
. Clere . Gold Shield
o . ) Project Na.: 206 10
- - Pearmit No.:
Well/ Boring Log Sheet  oue sisnea 728 Fmanea 1725736
County KENT Township Fraction Section . i T l A
CITY OF GRAND RAP! DY e Yo SE Vg 25 TN T2W
. Stearns Drilling o ... n/A Locstion Sketeh © SEE LOCATION MAP
Address: . Dutton, Hi Manufacturer: , :
Materal: M= - _ - - oy
Equipment: _CHME 458 Modeh : - i Tl
SlotfGauze: Dia.: S—
Supervisor: E_Culver/) Venn = tengi: T — — —
Drifling Method(s) Q?m Ospth Set: To: i - - —
8¢ Hollow Srem 0-7.0'  casing e - —= . =
égger & Split Dia Ty Depth Set ; - T
poons Nﬁf : To —— : - ‘
Grouting/ Seal To —
Depth Ta Material : S
O 7.0' Cement & Ben- Hevsiion . 5 s " S
asing: : -3
= Groune: _934.93" I T L
N/A Ref, PL: s —
Development: Remaris (noude nere, oer cate svalaiie)
fater Lovei: Ft. Balow: ___
‘Measured On: _DRY HOLF
Remarks
(FEET) (FEET)
Thick- Depth SAMPLE
ness | ToBase Descripiion DEPTHS (FEET) |
0.8 | 0.8 TOPSOIL = (sand and gravel) 0{0 = 2-@0
2.2 | 3.0 CLAY = dark brown, cmdery (orange in spots) 24;0 i l"”'ic}
2.6 5.6 SAND - fine to mediym gralned. da 4i0 4 6.6
0.9 6.5 CLAY - mottled tan to gray, soft 640 < 7.0
0.5 7.0 CLAY ~ tan to light gray, hard (contzins some fine | |
sand)




Page: ot B=11 Q28
Well/Bonng No.: -
Clent Gold Shield
Project No.: 20510
@ Parrnit No.:
Well/Boring Log Sheet  cae stned 1725 Frisnes /21786
County . KENT Townghip Fraction Section T A
CITY GOF GRAND RAP{DS A Y, SE Y, 25 7N 12%
Comractor: _5183MNS Drilling geen. N/A LocationSketeh ©  SEE LOCATION MAP
Adgress; __Dutton, Mi Manuiacturer: ) 1 :
Material: i y T Tl
Equipment _CME 458 Modat: ; - 7 — - —— .
Slot/Gauze: .. Dia.: T T =
Supervisor: E._Culver/J Vean = Lengt e T -
Depth Sex To — - p—
Drilling Method(s) Da}m " — —. ‘
8" Hollow Stem 0-/.5' Casing : T - . =
Auger & Spolit Bia T Depth Set i o o s ; P
spoons - /A Ta fitnie A i -l LT,
Grouting/Sead o . - . ;
Cepth To Material T T T ;
0 7-5| Cemgﬁt & Ben- Eém L - e o
' ‘tonite Slurry asing: 7 T e e —
e e : Groune: 320 = - A
. o Ref. PL: - e
Developmant: Fiemnarks (incuds nere, ciher dais svasianio)
Fter Lavel: Ft. Beiow: ____
Measurea Om:  _DRY HOLE
Rema
(FEET) (FEET) rks
Thick- | Depth SAMPLE
ness | ToBase Descripticn DEPTHS (FEET) | .
3.0 3.0 CINDER ZONE - black (brown to black soil at surface) |0.0 - 2{0 |
1.2 4,2 SAND = frne to medium grained, dark brown (slight c]avY 2.0 - 40
2.2 6.7 ' L. fo orange wsoft L.p - 6j0
0.4 7.1 CINDER ZONE = biack 6.0 -1 7|0
0.4 7.5 CLAY = dark gray to black, some black cinders, soft 7.0 =i 715




- a2 u— Page:.......0f

: B-12 028
WeilBaoring No.: .
Cliant: __Gold Shield
Project Na.: 205?0
= Permit No.:
Well/Boring Log Sheet  oue sune W iimmme 57573
County KENT Tawnship Fraction Section l T ’ R
CITY OF GREAND RAPI DS g "y,  SE Y, 25 7N 2%
Contractor: SteaNS Orilling g ogn. N/A | LosstionSketch ©  SEE LOCATION MAP
Aduress: __Dutton, Mi Manufacturer: )
Material: = F= i —. !
Eguipment _CME 458 Madel: : g =
SlovGauze: Dia.: : ST T e g
Supervisor £ _Cllver/ - [ Langdy: T ol oo o T
Drililng Mathod(a) Oepti DWSet To: s ; — ===
8 Hollow Stem 0-8:5' caaing ; . . == -
Auger & Split Dia. T Depth Set ~ - [ stmemmua i e
poons . N/A To —a —— — - - -
Grouting/Seal _ o ; : .
Depth Ta Materal - - ; T
0 8.5' Cement & Ben- mm_ A _ a ol - -
‘tonite Slurey G.rmma;cw@ S8 = e T
. ‘ A Ret. Pt : TI==
Deveiopment: Referits (noude nere, orer des svetaine)
Water Lovel: Ft. Below:
‘easured Om: _DRY HOLE
Marks
(FEET) (FEET)
Thick- ! Depth o SAMPLE
ness : ToBase Description DEPTHS (FEET) | |
1.5 1 1.5 CINDER ZONE - black _ 0.5 42.0 |
4.0 5.5 CLAY = dark vellow=brown, stiff {contains stones) 2.0 4 4.0
1.0 6.5 SAND - medium to coarse grained, dark brown 540 4 6.0
1.3 1 7.8 CINDER ZONE - black (minor sand and c!ay) 6.5 4 7.5
0.7 | 8.5 CLAY - gray to black, soft 745 4 8.b
8o 4 8.1
| ) | i
I I
P




E s, T e Page: of B=13 028
— Well/Baring Na.:
o GoTd Shield
: Project No.: . 20510
o Permit No.:
Well/Boring Log Sheet  oue snea 7725 fnicnes /25786
Couy KENT Township ) Fraction ’ Section T ]
CITY OF GRAND RAPIDS 'y e SE ', - 25 7N 124

Contractor: _Stearns Drilling g..on. N/A Location Sketen @ SEE LOCATION MAP
Address: ... Dutton, Mi Manuiacturer , ,
Materiak i_:: ® = -
Equiprment: _CME Lok Model: ; - - Ce _:
SiovGauze: Dia: - pil P
Supervisor: B Cuiver/.l Lengt: T R - j—
Drilling Method(s) Depth Depth Set. Te: e - —
8” H01 IO‘N S-em 0°7.0' c;.‘ng i - F . e -
Auger & Splig Dia. it Daoth Set i s =
paons Nﬁ ‘o — - . .
Grauting/Saal To ; - ——
Deptn To Material oy
0 7.0'"Cement & Ben- B;;d“ el
. " : G ; o — [
tonite Sluppry Sround: 315-67' 5 A S
Ref. PL.: :
Davelopmant: Rlesnarits (incuds here, cihver cme gvatabia)
Jetes Level: Ft. Below:
Measured On:  _DRY HQLE
Hemarks
(FEET) (FEET)
Thick- Depth SAMPLE
nes: | ToBase Description DEPTHS (FEET) |
1.0 1.0 SAND - clayey, brown to dark brown 0.0 =i2.10
1.3 2.3 CINDER ZONE = biack 2.0 -14.00
1.9 4.2 SAND - fine to medium grained, dark brown .o -16.10
1.6 5.8 SAND - clayey to gravelly, dark brown 6.0 -| 7.0
0.2 6.0 CLAY = yellow=brown, soft |
0.6 6.6 SAND = medium to coarse grained, dark brown |
0.4 7.0 CLAY = gray, soft l




Page: ot B-14 028
Well/Boring No.. -
Client: Gold Shieid
‘ . Project No.: 20510
o Permit No.:
Well/ Boring Log Sheet  oue sianea 5728 Frisnea 1725786
County KEN Township Fracticn Section T | =&
T CITY OF GRAND RAPI1DS My Yo SE Y, 25 TH 1 12W
. Stearns Drilling g pem: N/A Location Skatch :  SEE LOCATION MAP
Adaress: . Dutton, Ml Manufacturer: , \ ‘
Matarial: e <k R -
Equipment: _GHE_L9B Model: ; — - .y EE et
SlovGauzs: e Dia: : " o T - * . S—
Supenvisor: E_Culver/) Venn . tengo: e a—— T
Driltinng Method(s) cegm Depth Sec To: = - —— =
8" Hollow Stem 0-6.5° Casing i o S T
Auger & SDIit Dla. T Deﬁmset |r T — - ; - - —. ﬁ”“._
B el
Gmuﬁng‘m To : -
Depth To Material Z e )
0 6.5' Cement & Ben- 3:’““““ : -
: : asing: - : : e —
tonl ta S]UI"I‘“V Gfguﬁd: gh.sol H: f_-‘-__. __ ' “." ) .
N/A Ref. 2L: : —- - e
Remigrits (incuos nere, olfer 02 gvidanis)
Jater Levei: Ft Selaw:
Measyured On:  _DRY HOLE
Bemearks
(FEET) (FEET)
Thick- | Depth T SAMPLE
ness . ToBase Description DEPTHS (FEET)
0.5 0.5 TOPSOIL =~ brown to black ' 0.0 - 210 |
1.5 2.0 CINDER ZONE = black 2 - nblg
2.2 L 2 SAND - fine to medium arained, dark brown 4.0 - 6lg
2.3 6.5 CLAY = gray, soft 6.0 =| 6.5




99 o Hon ey, B (S Raa, b CTEE-GTI: ST G0 S : Fage: of B-15 028
Weill/Bonng No.: .
Client: GOld Sh!e]d
: Project Na.: 203510
P Pemmit No.:
Well/ Boring Log Sheet  ae sianed725_Fnisnea /25786
County KENT Townghio Eraction T | Section T A
CITY OF GRAND RAP1 DS Yy Ve SE Y, 25 TN 12W
Conactor: _SL831MS Orilling gorgen: N/A - : LocationSksteh :  SEE LOCATION MAP
Address: __Dutton, Mi Manufacturer: \ : :
Material: m== ‘ R ST
Equipment: _CME 458 Modet: : —-; : ST
SleyGauze: Dig.: = . + o — S —
Supervisor: B Lulver/l Venn Length: - TR A DL L
Drilling Method(s) i Depth Set To: T - o T =
8" Hollow Stem 0-6.0 Casing C il - . - .=
Auger & Solit Dia. T DepthSet =~ ——— ————— " ——— T
Spoons N/A To ; : — - — - - .
GroutingSeal To -
Deptt To Matenal e I
0 6.0 Cement & Ben- mm ; - - - ST
‘tonite Slurry Casing: : ——— S I
m— Grouna: _25.30° — - - S '
) N/A Ref. PL.: - i - e p—
Devetopment: Remarks (inchus ners. ofer d sveletis)
‘ater Level: Ft. Balow:
Measured On:  _DRY HQLE
Hemarks
(FEET) (FEET)
Thick- Depth SAMPLE
ness | ToBass Description DEPTHS (FEET) |
0.4 | 0.4 TOPSOIL - black (organic) 0.0 =12.0 |
0.9 1.3 CINDER ZONE = black 2.0 =t &,
0.3 1.6 CLAY - sandy, brown (soft) L.p - 6.
0.4 2.0 ELAY - dark gray, soft
0.5 2.5 SAND - fine to medium grained (orange) |
1.3 3.8 CLAY - dark brown, soft
0.4 L.2 CINDER ZONE - black \
1.8 6.0 CLAY - mottled tan to gray, soft P |




D e L ] Page: of B-16 0z8
Well/Boring Na.: -
. Client: GOid Shle’d
o Preect No.: 20510
5 . Pemit No.:
Well/Boring Log Sheet  oae siared T725 rrisnes 4/25786
Caunty KENT Township Fraction ‘ Section T R
CITY OF GRAND RAPIDS e e SE 1 25 7N 12W
Contractor: _Stcarns Briliing o o N/A | loestionSketeh ¢ SEE LOCATION MAP
Address: . Dutton, Mi Manuizciurer: , . :
Materiad: ol - 1 il
Equipment: _CME 458 Modet: e —Lt St
SlotGauze: Dia.: : - —— —_ i"i
Supervisor: E_Cl1] Length: - — I i LT
Drilling Method(s) Depith Depth Set Tar - - = T
8'" Hollow Stem 0-6.0'  casing [ : A Panaeatiii
Auger & SD] it Bia. Ty Depth Set : - = ; e
Spoons i Tz T :
Grouting/Sest Nﬁ: E : ;
Depty To Material : T ] 7 — -
0 _6.0' Cement & Ben- Eé‘g’;“m E 2l -1 = :
' i ng: ' i ; Sy i
tonite Slurry YYECE 3 - — .
/A Rei. PL: - oy )
¢ : Flertarits (noude hare, other des avalania)
Water Lavei: Ft Below:
Measured On:  _DRY HOLE
(FEET) (FEET) Remarics
Thick- Depth SAMPLE
ness | ToBase Description DEPTHS (FEET) |
0.5 0.5 TOPSGIL - brown 0.@0 + 20 |
1.4 1.9 CINDER ZOME - black -0 1 &0
2.1 L.Q SAND - medium to coarse grained, dark brown L,10 + 6.0
2.0 6.0 CLAY - mottled tan to gray (grayer at bottom, soft




. Appendix C Permeabiiity Data

- Appendix C Permeability Data
Appendix C Permeability Data
Appendix C Permeability Data

. Appendix CPermeability Data

- Appendix C Permeability Data

. Appendix C Permeability Data

- . Appendix C Permeability Data

- Appendix C Permeability Data
e Appendix C Permeability Data
‘ .. - Appendix CPermeability Data
~ . Appendix CPermeability Data
Appendix C Permeability Data

. Appendix C Permeability Data
Appendix C Permeability Data
 Appendix C Permeability Daia



EDE E;NG!NEERING & Sczsnc:—:
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COEFFICIENT OF PERMEABILITY (Constant Mead, Falling Head)

Projeét(/;?ﬁl f’\ :::‘}\L‘t? V\ Job No. < O8LD

Location of Project

Description qf Sail “7 725 = 744;5 (E )

Tested by (8 131. 180 Be : Date of Testing
Sample D ensions: sam %_ em:  Area G S8 S Ht. _.SS.I_‘__,, em
-i-paﬂlr : g € Prags shee ) L s
Vol. crmt
Wtsail + pan Final g _
Wt. of Sample g Unit wit kM/ms

Constant Head

Test data ‘ Test data used
Test No. X Q. o T.% Tast No. "3 Q. cm® T.°C
1
2
3
4
Averags”
k= QL/Aht = ' Ty The =

= cm/s kee = kmrivnge = erm/'s
Folling Head )
Standpipe = [burette, other { ec:g)] e H"a-
Arag of standpipe, g = @g

Test data® Test date used
Test Hy. A, Wia. Qo F Test P hy, T.
na, (=] cm .3 e crad C Ag, em em [ G
v Dz e sdsacol T A0 | 44 16 (=D
2 N2 7470 reeatd Lo Q0 A0 X 101-3
3
$ .
Average r .79 vio -F
y 7

Ti'rr’?hg =
¢ hjlh,
3 J—— = =
by = Y kg cm/sec
ksa == ke N = = ctn/sec

“Use averaged values only if there is a small diferencea in tesi temperatura. say, 1-2°C.
*This test can be considerably simphfied by using the same valuas of k, and h, each time, otherwise you cannot
average these values regardless ot 7.

4
Lape



COEFRICIENT OF PERMEABILITY {Constant He:ad., Falling Head)

Project C:j; ~td SJMQ (('%

Location of Project
Description of Soil

Bosdod | Lo WABH TG IVHNG O wd s ST
SHCMEERS CEOLOGMSTS ALOGISTS Ch&mﬁg

T TR

- R BABAYS, 8 SEBT ot D) TOIE

- Job No. ORI

&

Tested by __‘-&Q‘GL! B

2.5 -875

Sample Dimensiors: Diam. _B.ii_cm:

Wi, soil + pan Init.

g

Area iﬁ.&_ cms;

Date of Testing B2 "gé

Ht. _&_gm_cm

Yo, cm?
Wt.soil + pan Final g ’
Wt of Sample g Uit wit kiM/m®
Constant Head
Test data Test data used
Teet M. [X] Q. o T.°%C Test Mo, (5} G. erm® T.C
1
2
3
4
Average "
ke = QL/Aht = T Thee =
= cm/s ke = kpinm = crm/s
Falling Head
Standpipe = [buretts. other (speciz)] h)fe.pf‘f’
Area of standpipe, a = ReT’s) = emd T
Test data® - Test date used
Test oy, ,, Do, Qoo T, Test Ry Ay, T.
nG. cm em {8 e S ‘G na, L] em [ G
' 8uaI Basa] 4 e || L obx 16-S
2 |195.24174.00 seaco] (b Q0 | 2 Lelly v\ =S
3 :
4
Average 1 159\ 5\({0”%
Yol e = LOOO
al, )
kr= Yy In hlhe = = cm/sac
= cm/sec

“{Js@ averagad values only if theres a amall differencs in tast temparzture. say. 1=-2°C.

kipe = kpTiriTize =

"Thig test can be considerably simplified by using the same valuas of h, and h, sach time. otherwise you cannot
averzge thess vaiues regardless of T.



CUEFFICIENT OF PERMEABILITY (Constant Herd, Faliing Head)

Job No. (2CEID

Project (’-}5@ Ja cSE\.LQ ‘d

Location of Project

it | LTRUNEENIMs & SCIENCE
QLOGETS GaUNMSTS Cn@lasTs
©F " dhane Bafalsy 5 STRE w2 g pad D

IMGHEERS OF

Description of Soil

= R.78 =9.0)

Tasted b ____-9&62 [ BURSE v

Sample Dimensions: Diam. =
Wt. soil + pan Init.

1) M

g

Date of Testing

Area Q_tﬁg“_ ems;

ML S0 em

Vol. cmd
Wt.soil + pan Final g
. H 3
W, of Sample g Unit wit kN/m
Constant Head
Test data Test dato used
Test N L8 L om? T.C Temst Na. 1S Q. em? T.°C
1
2
3
4
Average *
ke = QLIARE = Tl Tisg =
= ciids ke = ERgiTi = Cm/s
Falling Head
Standpipe = [buretts. other (specify) | ve ‘Fi
Areaof standpipe,g = s 9 crd N
Test data® Test data used
Test By, h., Ld ez, Qesa. F. Teat . Ry, F.
Ho. ()] cm .5 eav cmé ‘G . em em 1.3 *C
" _Bzelegdyan) 4 90 | | .07 % 1o T%
2|12\ izt | (g 01 Z Lelxio~s
3
4
Average (T 1} 24 w lo-F
Tl e =
ek, .
ky = Y3 by /by = = cm/sec
ks = kyvipi e = = cm/sec

"Use averaged values only if there is a small difference in test temperature. say, 1-2°C.
*Trug test can be consideraply ssmphfied by using the same values of h, and h, each time, otherwise you cannot

average these values regardless of T.
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COEFFICIENT OF PERMEABILITY (Constant Head, Falling Head)

Projest Coldd Shie \A Job No. SIOBT O
Location of Project
Description of Soif =1
Tested by Date of Testing
Sample Dimensions: Diam. .Ail&g___cm; Araa m emd: Hit. j&ﬁm__cm
Wt. soi i i
soil + pan Init. g Voi. e
Wisoil + pan Finad g
P 3
W, of Sample g Unit wt ki/

Constant Head

Test data _ Test data used
Tast No. ts Q. e .G Test Na. [ ] Q. em? T."C
i
2
3
4
Average "
ke = QL/AAS = el The =

= cm/s ki = kynirine = cm/s
Falling Head '
Standpipe = [burestte, ather (specify)]_éu re le
Area of standpipe, g = 1 CM@ "‘f ﬂ cm

Test data® Test data used

Test n, b, e Q. T, Teat B Ry, T,
"o, cm cm 3 ernd cm? b= ng, e em [ G
RS EN L2k R o) () 2,35 107F
2 {1982 |0 o et 1) 20 .58 ¥ ilo-%
3 7
4

Average e 9465y 1b-F

Tl e =
. al
k,—s-A-? inhth, = = cm/sac
k-:- = Lty Tl = = cm/ses

“Use averaged values only if there is a small difference i test temperature. say. 1=-2°C.
*Thiz test can be considerably Simpified by using the same vaiues of h, ana h. eagh Lume, otherwise you cannot
average these values regardless of T
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ANALYTICAL SERVICES
EDI LABORATORY REPORT

CLIENT: GOLD SHIELD SCOLVENTS DATE SAMPLED: 00/00/00 TIME:
PROJECT NO.: 25680 DATE RECEIVED: 04/25/86 TIME: 4:00 PM
LOCATION: GOLD SHIELD PLANT DATE COMPLETED: 05,/07/86
SAMPLED BY: ELC & JLV SCHEDULED COMPLETION: 5/13/86
DESCRIPTION: SOIL QUALITY ANALYST: TL,TVT

INVESTIGATION QUALITY CONTROL REVIEW BY: KLM

WORKSHEET NO: 1

DETECTION UNITS

LIMIT

#5 #6 #47 #70

4'=57  §.5!=71 012" or=2"

EDI SAMPLE NO: 62026 62027 62028 62029
TRICHLOROETHYLENE <0.020 <0.020 15, 0.10 0.020 ey kg |
111~TRICHLOROETHANE <0.020 <0.020 0.061 <0.020 0.020 mg,/Kg |
TETRACHLOROETHY LENE <0.020 <0.020 0.020 <0.020 0.020 mg/kg

DATE SAMPLED: 4/23/86  4/23/86  4/24/86  4/25/86

ANALYSIS BY STANDARD METHODS 16TH EDITION AND/CR METHODS FOR
CHEMTCAL ANALYSIS OF WATER AND WASTES, USEPA, 1983.

ED{ Engineering & Science§)
Environmentat Engingering, Geology, Biclogy & Chemistry £l
@11 Casczce W Plowy, SE; Grand Rapeda, M 49506-2179: |516) 942.86500 "-‘_:_:.

2 subschary of W Engineering & Sclanca Y




ANALYTICAL SERVICES
EDI LABORATORY REPORT

CLIENT: GOLD SHIELD SOLVENTS
PROJECT NO.: 256890
LOCATION: GOLD SHIELD PLANT

SAMPLED BY: ELC & JILV
DESCRIPTION: SOIL QUALITY
INVESTIGATION

#59

61=7"

EDT SAMPLE NO: 62030
TRICHLOROETHYLENE 84.
111 -TRICHLOROETHANE <0.020
TETRACHLOROETHYLENE <0.020

DATE SAMPLED: 04/25/86 TIME: AM
DATE RECEIVED: 04/25/86 TIME: 4:00
DATE COMPLETED: 05/07/86

SCHEDULED COMPLETTON: 5/13/86
ANALYST: IL,IVT

QUALITY CONTROL REVIEW BY:
WORRSHEEY NO: 2

KILM

Py

DETECTION UNITS

LIMIT
#61 k67 #69
21-4° or=2" 41-6"
62031 62032 . 62033
560 77. 7.1 0.020
0.13 .43 <0.20 0.020
0.24 5.4 0.47 0.020

ANALYSIS BY STANDARD METHODS 16TH EDITION AND/OR METHODS FOR
CHEMICAL, ANALYSIS OF WATER AND WASTES, USEPA, 1983.

EDI Engineering & Science %

Environmental Enginearing, Geolagy, Biology & Cherust

Ty
811 Cascacs W Plwy, SE: Grand Aapds, Mi 43508-2179:1816) 242-9600

asubmdiary of W& Englineaering & Sclencs ¥

ng/Kg
ng/kg |
mg/kg




ANALYTICAL SERVICES
EDI LABORATORY REPORT

CLIENT: GDLD SHIELD SCOILVENTS DATE SAMPLED: 00/06/00 TIME:
FPROJTECT NO. : 25690 ' DATE RECEIVED: 04/25/86 TIME: 4:00 PM
LOCATION: GOLD SHIELD PLANT DATE COMPLETED: 05/07/86
SAMPLED BY: EIC & JLV . SCHEDULED COMPLETICN: 5/13/86
DESCRIPTICN: SOIL QUALITY ANALYST: TL,TVT

INVESTICATION QUALITY CONTROL REVIFW BY: EKLM

WORKSHEET NO: 3

DETECTION UNITS

LIMIT
#3z2 #39 #54 72
0!_2' 0""’2' 6[._,77 47...6’#
EDI SAMPLE NO: 62034 62035 62036 62037
TRICHLOROETHYLENE 370 0.091 .14 <0.020 0,020 mg/kg
1131~-TRICHIOROETHANE <0.020 <g0.020 <0.,020 <0.020 0.020 mg/kg
TETRACHIOROETHY LENE <0, 020 <0.020 <0.020 <0G.020 (0.020 mg/kg
DATE SAMPLED: 4/24/86 4/24/86 4/24/86 4/25/86

ANALYSIS BY STANDARD METHODS 16TH EDITION AND/OR METHODS FOR
CHEMICAL ANALYSTS OF WATER AND WASTES, USEPA, 1983.

EDI Engineering & &ienc&%
Ernvirgnenental Enginearing, Geology, Biology & Chermistry

811 Cascada W Pkwy, SE; (Grang Rapsds. MI 49506-2179: (646) 942-9500
asubsihary of WW Engingaring & Science




ANALYTICAL SERVICES
EDI LABORATORY REPORT

CLIENT: GOLD SHIELD SOIVENTS DATE SAMPL.ED:  00/00/00 TIME:
PROJECT* NO.: 25690 DATE RECEIVED: 04/25/86 TIME: 4:00 PM
LOCATION: GOLD SHIELD PLANT DATE COMPLETED: 05/07/886
SAMPLED BY: EIC & JLV SCHEDULED COMPLETTON: 5/13/86
DESCRIFTION: SOIL QUALITY _ ANALYST: TL,TVT

INVESTIGATION QUALITY CONTROL REVIEW BY: KIM

. WORKSHEET NO: 4

DETECTTON UNITS

LIMIT
#28 #46 #66 #78
0!,.2! 5!_.7r 4'...6! 4!_,,6!
EDT SAMPLE NO: 62038 62039 62040 62041
TRICHLOROETHYLENE 32. 0.20 77 <0.020 0.020 ng/kg
111-TRICHIOROETHANE 0.041 <0.020 <1.0 <0.020 0.020 mg/kg
TETRACHIOROETHYLENE <0.020 <0.020 <1.0 <0.020 0.020 ng/kg
DATE SAMPLED: 4/24/86 4/24/86 4/25/88 4/25/86

ANALYSIS BY STANDARD METHODS 16TH EDITION AND/OR METHODS FOR
CHEMICAL ANALYSIS OF WATER AND WASTES, USEPA, 1983.

EDt Engineering & Science¥
Enviranmental Engineering, Geology. Biology & Chemistry 43
€11 Caseace W Pley, SE; Grand Rapas, MI48506-2179. (616) 342-5600 gk
asubsaery of W Enginoering & Sclence ¥




ANALYTICAL SERVICES
EDI LABORATORY REPORT

CLIENT: GOLD SHIELD SOIVENTS DATE SAMPLED: 04/24,/88 TIME:
PROJECT NO.: 25690 DATE RECEIVED: 04/25/86 TIME: 4:00 PM
LOCATION: GOLD SHIELD PLANT DATE COMPLETED: 05/07/86
SAMPLED BY: ELC & JLV SCHEDULED COMPLETION: 5/13/86
DESCRIPTION: SOIL QUALITY ANALYST: 7TL,IVT

INVESTIGATION QUALITY CONTROL REVIFEW BY: KM

WORRSHEET NO: 5

DETECTTION UNITS

LIMIT
#17 #25 #36
0.51=2,07 d1=g7 Q=21
EDT SAMPLE NO: 62042 62043 62044
TRICHILOROETHYL.ENE  <0.020  <0.020 89. 0.020 g /kg
111-TRICHIOROETHANE <0.020 <0.020 <1,0 0.020 mg/kg |
!
TETRACHIOROETHYT.ENE <0.020 <0.020 <1,0 0.020 mg kg

ANALYSIS BY STANDARD METHODS 16TH EDITION AND/CR METHODS FCR
CHEMTCAL ANALYSIS OF WATER AND WASTES, USEPA, 1983.

EDI! Engineering & Science
Environmental Engineering, Geology, Biology & Chemistry -

§71 Cascadg W Plowry, SE, Grand Rapids, MI 48506-2179; 616) 942-9600
a subsdiary of WV Enginaering & Scienes
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ATTACHMENT K-4

PLAN OF CLOSURE
- HAZARDOUS WASTE STORAGE TANK

- HAZARDOUS WASTE CONTAINER STORAGE AREAS
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1.0

1.1 BACKGROUND

The State of Michigan, Department of Natural Resources
(MDNR), Waste Management Division (WMD), requested in a letter dated

November 30, 1988, addressed to Detrex Corporation (received by Detrex

Corperation on December 12, 1988), that a closure plan must be submitted
(apart from the Act 64 Operating License Application) for the hazardous waste
storage tanks at the Gold Shield Solvents’, Grand Rapids facility. In response
to the WMD's request, Detrex submitted a Plan of Closure, dated February 7,
1989, for the following hazardous waste management tanks at the Grand

Rapids facility: two above ground, inactive, disconnected steel tanks.

The WMD conducted a facility visit on March S, 1989.
Based on the site visit and review of the February 7, 1989 Plan of Closure, the
WMD further requested, in a letter dated May 2, 1989, addressed to Detrex,
that the Plan of Closure be revised to include the closure of two inactive
hazardous waste container storage areas at the facility. The May 2, 1989 letter
also included a 'Notice of Deficiency' pertaining to the February 7, 1989 Plan
of Closure. In response to the WMD's May 2, 1989 letter, this report presents a

Plan of Closure for the following hazardous waste management units at the

Grand Rapids facility:
ii) two inactive waste container storage areas.

i) two above ground, inactive, disconnected steel tanks; and
|



Figure 1 locates the Grand Rapids, Gold Shieid Solvents'
facility. Figure 2 presents a facility plan, locating the two inactive,
disconnected hazardous waste tanks, and the two inactive waste container

storage areas designated for closure.

Gold Shield Solvents historically recovered solvents from
hazardous waste streams via distillation at the Grand Rapids facility.
Hazardous wastes were received at the fadlity in 55-gallon drums. Upon

receipt, all drums were dated, sampled and transferred to the appropriate area

in the hazardous waste container storage areas to await recycling. (Note: An
Act 64 Operating License Application was submitted on November 8, 1988 for

the active hazardous waste container storage area).

Once the drum contents had been identified by specific
gravity and/or chromﬁtographic analysis, drums con;:ai'ning the same solvent
(.e. TCE)Vwere transferred to the recycling area. The drum contents were
charged individually into a batch distillation unit and the solvent content
removed by heating the material with indirect steam. As the still level fell,

- additional waste was introduced until the still reboiler contained essentially
only still bottoms. At this poinf, the still bottoms were heated to a
pre-determined temperature to reduce the solvent content further.
Subsequentily, the still bottoms were transferred to accumulation tanks,

located in the basement, to await final disposal off-Site.

The Gold Shield Solvents’ hazardous waste recycling
operation historically used generator accumulation tanks for the

accumulation of still bottoms remaining at the end of the distillation process.
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Hazardous wastes were typically stored in these tanks for less than 90 days,
prior to off-site disposal/treatment. In 1987, the tank inventories were

removed, piping disconnected, and the tanks cleaned.

- In 1980, 1,900 gallons of design capacity for process
code-502 (tank storage) was included on Detrex Corporation's original Part A
application for the Grand Rapids Gold Shield Solvents' facility. At that time,
the Geld Shield Solvents' facility utilized two generator accumulation tanks
(combined capacity of approximately 1,900-gallons) and Detrex mistakenly
included the tank's design capacity on the original Part A application.
However, based on the previously referenced letter from the MDINR, dated
November 30, 1988, the WMD records indicate "...that the 'generator
accumulation tanks' were included on the corporation's original Part A
application and were historically used for 'accumulation’ of hazardous waste
for periods in excess of 90 dayé. Such action qualifies the 'generatror‘
accumulation tanks' as hazardous waste storage tanks." Based on the DNR's
determination that the generator accumulation tanks included on the
original Part A application are hazardous waste storage tanks, Detrex

Corporation will close the tanks in accordance with 40 CFR § 265, Subpart G.

In 1987 Detrex consolidated all hazardous waste drum
storage to the current active hazardous waste container storage area (see
Figure 3). Detrex Corporation will close the two inactive hazardous waste

container storage areas il accordance with 40 CFR § 265, Subpart G.
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1.2  CLOSURE PLAN [40 CFR § 265.112]

The closure plan for the hazardous waste tanks, and the
container storage areas, designated for closure, pursuant to the requirements

of 40 CFR § 265.112-265.115, is presented in Section 2.0.

The closure plan is designed to ensure that the hazardous

waste management units will:

D not require further maintenance and controls; and,
2 minimize/eliminate potential threats to human health and the
envirponment.

Upon complétion of closure activities,-Detrex Corporaticn
will submit to the Director, pursuant to the requirements of 40 CFR § 265.111,
a certification by both Detrex Corporation and an independent Professional
Engineer, registered in the State of Michigan, that the closure has been carried

out in accordance with the approved plan.

1.3  CLOSURE COST ESTIMATE [40 CFR § 265.142] .

The closure cost estimate for the hazardous waste tanks,
and the container storage areas, designated for closure, pursuant to the

requirements of 40 CFR § 265.142, is presented in Section 3.0.




14  SCHEDULE OF CLOSURE [40 CFR § 265.112, 8 265.113]

The schedule of closure for the hazardous waste tanks,
and the container storage areas, designated for closure, pursuant to the

requirements of 40 CFR § 265.112 and § 265.113, is presented in Section 4.0.




2.0

CLOSURE OF HAZARDOUS WASTE STORAGE TANKS
[40 CFR § 265,111 through § 265.115]

2.1 GENERAL

The closure of the two hazardous waste storage tanks and
the two hazardous waste container storage areas, will be conducted in

accordance with interim status standards 40 CFR Part 265, Subpart G.

As discussed previously, in Section 1.1, Detrex removed
all tank inventory and disconnected all piping to the tanks in 1987. Also, all
hazardous waste drum storage was consolidated to the current active
hazardous waste container storage in 1987. Detrex is proposing to
decontaminate the two hazardous waste tanks and the two hazardous waste

container storage areas, under interim closure standards, and therefore,

post-closure care associated with the hazardous waste units will not be

required.

The following subsections describe the location and
physical characteristics of each tank and the closure procedures to be adhered

to.



22  HAZARDQUS WASTE MANAGEMENT UNIT DESCRIPTION

2.2.1 Tank Descripticns

Both tanks are open top, rectangular, carbon steel tanks
and have identical capacities and dimensions. The gross capacity and
dimensions of each tank is 350 gallons (effective capacity of 905 gallons) and
80 flz-" x 39" x 7(}",' respectively. Figure 2, shows the location of the two tanks in
the Gold Shield Sclvents' facility. The tanks are located within the secondary

containment system for the facility's hazardous waste container storage area.

The tanks were historically used for the accumulation of

the F0O02 still bottom wastes listed on Table 1.

2.2.2 Container Storage Area Descriptions

Figure 2, presented previcusly, locates the two inactive
container storage areas. Both container storage areas are located in the south

east corner of fadlity.

The container storage area located in the basement,
occupied an area of approximately 20 feet wide by 40 feet long. The basement,

concrete floor slab, served as the base of the container storage area.




AZARDOUS WASTE SUMMAR

1,1,1 Trichloroethane
Trichloroethylene
Perchloroethylene

- Methylene Chloride

Trichlorotrifluoroethane

TABLE1L

EP:A Hazardous

Waste Number
F001/F002
F001/F002
F001/F002
F001/F002

F001/F002

Hazardous

Characteristic

Toxic

Toxic

Toxic

- Toxic

Toxic




The container storage area located on the main floor
occupied an area of approximately 16 feet square. The wood flooring of the

building served as the base of the container storage area.

The basement provided for secondary containiment for

both inactive hazardous waste container storage areas.

Both container storage areas were historically used to store

the FOQ1 and/or FO02 wastes listed on Table 1.

2.3 CLOSURE PROCEDURE [40 CFR § 265.1121

Closure of the two hazardous waste tanks and the two
hazardous waste container étorage areas will be carried out in accordance with

the following procedures.

Any remaining tank sludges and tank scale, will be hand
shovelled into DOT approved 53-gallon drums for ultimate transportation off

site to a permitted treatment or disposal facility.

Following removal of any remaining sludges and tank
scale from each of the tanks designated for closure, Detrex will decontaminate
the interior of each tank. The decontamination protocol to be followed by

Detrex is summarized as follows:




a) Solvent rinse the interior of each tank with 1,1,1-Trichloroethane, and

allow to air dry for 15 minutes; and

b} Steamn clean the interior of each tank, repeat three times and allow to

air dry for 24 hours after final rinse.

Prior to commencing tank decontamination, plastic
sheeting will be placéd beneath each tank. The solvent rinse and wash water
will be collected from the tanks using 5-gallon pails or equivalent. The plastic
sheeting will collect any solvent rinse and wash water not contained within

and collected from the tank.

Following decontamination, the hazardous waste storage
tanks designated for closure, may be dismantled and disposed of as -
non-hazardous scrap. The dismantling and disposal of the tanks is, therefore,

not included under the closure cost estimate or closure schedule.

All equipment used during tank decontamination will be

steam cleaned over the plastic sheeting.

All solvent rinses and wash water generated will be placed
into 55 gallon DOT-approved drums for ultimate transportation off site to a
permitted treatment or disposal facility. All wastes, based on Detrex's

previous recycling operation, will be classified as FOO2 wastes.

Upon completion of the decontamination procedures of

each tank and equipment, the floor area of the entire basement (north and




south halves) will be swept. All sweepings will be placed into DOT-approved
55-gallon drums for ultimate transportation off site to a permitted treatment
or disposal facility. All sweepings, based on Detrex’s previous recycling and

storage activities, will be classified as F002 wastes.

Subsequent to sweeping, the entire basement floor and
portions of the walls (3 feet above the floor) will be washed with a high
pressure “detergent spray and triple rinsed with a steam cleaner. The wash
water generated will be collected in the elevator pit between the north and
south halves of the basement. Collected wash water will be pumped into
DOT-approved 55-gallon drums for ultimate transportation off site to a
permitted treatment or disposal facility. All wash waters, based on Detrex's

previous recycling and storage activities, will be classified as F002 wastes.

' The-x&ood flooring of the 16 square foot area, in the
southeast corner of the main floor, will be removed and placed in
DQOT-approved containers (drums and/or lugger boxes) for transportation to a
permitted disposal facility. All wood flooring, based on Detrex's previous

recycling and storage activities, will be classified as F002 wastes.
All waste shipments will be manifested in accordance

with 40 CFR Part 265, Subpart E and accompanied by notification required
under 40 CFR § 268.17.

10




24  SOIL SAMPLING

The MDNR requested, in a letter dated July 25, 1988,
addressed to Detrex, that Detrex develop a work plan to identify the extent of
soil contamination at the Gold Shield Solvents' facility. On September 26,
1988, Detrex submitted a work plan entitled "Work Plan - Site Investigation -
Gold Shield Solvents - Grand Rapids, Michigan, September 23, 1988" to the
MDNR. The objectives of the Work Plan was to investigate the extent and
degree of potential soil contamination resulting from past storage and
handling activities at the facility. The Work Plan was reviewed and approved

by the MDNR. The Work Plan is enclosed as Appendix A.

The MDNR approved Work Plan proposed eleven soil
boring locations adjacent to and beneath the building facility. Two additional
soil borings Wére added to the prbfgram dﬁring sampling activities, in order |
to attempt to define the aerial extent of soil contamination. In total, thirteen
boreholes were completed at the site, including three boreholes in the
basement of the building. Three soil samples from each boring cémpleted on
site were selected and analyzed for volatile organic compounds (VOCs) and
total petroleum hydrocarbons (TPH). The VOCs were analyzed following
SW846 Method 8010/8020 and the TPH were analyzed using SW846 Method -
8015 (modified).

" The results of the Site Investigation were presented to the
MDNR in a re?ort entitled "Final Report - Site Investigation, Gold Shield
Solvents, Grand Rapids, Michigan, March 30, 1989". The Final Report is
enclosed as Appendix B. |
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The Final Report identifies that a continuous fine grained
clay unit is present beneath the facility. The continuity of the clay unit was
subsequently confirmed during a hydrogeologic investigation conducted at
the facility during May 1989. The results of the hydrogeclogic investigation
will be submitted to the MDNR by June 19, 1989 in support of an operating
license application. The site investigation and the hydrogeologic
investigation identified fill material above the clay unit. Neither
investigation identified groundwater above the clay unit. The hydraulic
conductivity of the clay is currently being determined as part of the
hydrogeologic investigation. The hydraulic conductivities are, however,

expected to be equal to or less than 1x 107 am/sec.

" Of the nine soil samples collected from the three locations
o be_,heath the building, only c;né ata depﬂl of 1.0 to 2.0 féef below the floor slab,
was found to have detectable concentrations of trichlorcethylene (310 mg/kg).
The remaining eight soil samples did not have any detectable concentrations
of VOCs. The soil sample, in which trichloroethylene was detected, was
collected from a borehole completed in the vicinity of the two inactive storage
tanks. The Final Report concludes that with the exception of the isolated area
beneath the northeast corner of the building, the past site operations have not

impacted the overburden soil beneath the building.

As stated previously, the Final Report has been submitted
to the MDNR for their review. Detrex has not received, at this time, any
comments from the MDNR pertaining to the Final Report. Since the Work

Plan was reviewed and approved by the MDINR and the objective of the soil

12




sampling, outlined in the Work Plan and discussed in the Final Report, was
to investigate the extent and degree of potential soil contamination, Detrex is
of the opinion that further scil sampling is not required. Remediation, if any,
of contaminated soils identified in the Final Report, will be addressed by
Detrex, subsequent to recei?t of comments, pertaining to the Final Report,

from the MDNR.

25 CLOSURE CERTIFICATION [40 CFR § 265.115]

Within 60 days of completing closure activities, Defrex .
Corporation will submit to the Director, certification, in the language
provided in 40 CFR §270.11(d), by both Detrex Corporation and an
independent Professional Engineer, registered in the 5State of Michigan, that

the closure activities were conducted in accordance with the approved plan.

The closure certification document shall include, but not

be limited to:
1. Manifests of where and how much waste was shipped;

2. Certification statement by Detrex Corporation and an independent

Professional Engineer, registered in the State of Michigan.

3. Summary of decontamination procedures (solvent rinse, pressure

wash, steam clean, etc.) and how rinses and waste water were disposed;

13



4. Results of all tests used to verify decontamination; and

6. Sampling and analysis procedures.

14




3.0

The total closure cost for the closure of the Detrex
Corporation, Gold Shield Solvents' facility two inactive hazardous waste
tanks and two inactive hazardous waste container storage areas is estimated at
$44,600.00 (1989 dollars). Table 2 provides a closure cost estimate. Activities
include removal of tank sludge and scale, decontamination, off-site treatment

or disposal of all wastes, and closure certification.

The cost estimate assumptions made are:

1 Labor costs are presented at $25.00 per hour to account for labor costs
and $30.00 per hour for supervisors. All labor rates reflect commercial

rates and include fringe benefits, payroll burden and taxes.

2) Total costs include a 15% contingency for administrative and 20%

contingency for miscellaneous operating costs.

15



TABLEZ

CLOSURE COST ESTIMATE

ACTIVITY

Remove, collect and drum tank sludge and scale
a) Labor: 1 man day @ $200/day
b} Supervision: 1/2 man day @ $240/day

¢) Equipment to move drummed waste to facility

container storage area @ $400/day

Sub-Total 1

Transport and off-site disposal / treatrnent of drummed tank

sludges at a permitted facility @ $550/drum
Sub-Total 2

Decontaminate tanks

a) Labor: 2 man days @ $200/day

b) Supervision: 1 man day @ $240/day
¢} Equipment for decontamination and

miscellanecus material handling @ $400/day

d) Transport and off-site disposal/treatment
of tank rinses: _
4 drurns @ $550/drum

Sub-Total 3

Decontaminate secondary containment area,
inactive container storage areas and equipment
a) Labor: 6 man days @ $200/day
b} Supervision: 3 man day @ $240/day
¢) Equipment for decontamination,

removal of wood flooring and

miscellaneous material handling @ $400/day

d) Transport and off-site disposal/treatment
of sweepings, washings and wood flooring:
33 drums @ $350/ drum

Sub-Total 4

ESTIMATED
COSsT

$200.00
120.00
200.00

$520.00

$1,100.0¢

$1,100.00

$400.00
240.00

800.00

$2,200.00

$3,640.00

$1,200.00
720.00

1,200.00

$18,150.00
$21,270.00




Notes:

D
2)
3)
4)
5)

6)
7)

TABLEZ2

CLOSURE COST ESTIMATE
| ESTIMATED
ACTIVITY ' COsT

Closure Certification
a) Professional Engineer to review final closure plans,

inspect closure activities and certify closure

@ $500/ day $5,000.00
b) Disbursements including office expenses )

and travel expenses _ 1,500.00
Sub-Total 5 $6,506.00
Sub-Total 1,2,3,4 &5 . $33,030.00
Administration (15%) 4,960.00
Contingency (20%) : 6,610.00
Total Estimated Final Closure Cost $44,600.00

Waste inventory has already been removed from the tanks.

Sludge volume estimated @ 5% of tank volume.

Tank rinses volumes estimated @ 10% fo tank volume.

Sweepings estimated @ 3 drums.

Basement washing volumes estimated @ 3 gailon/min for 8 hrs. = 1440 gal/day = 26
drums.

Wood flooring estimated @ 4 drums.

All costs presented in 1989 dollars.




4.0

Within 90 days after receipt of final approval of the
closure plan, Detrex Corporation will transport off site all tank sludges, and
within 180 days after receipt of final approval of the closure plan, Detrex
Corporation will complete all closure activities in accordance with the

approved plan.

Also, five days prior to closure activities, the WMD Grand

Rapids office and WMD Lansing Permit office will be nofified.

The proposed closure schedule for tank closure activities

is presented on Figure 4.

16
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All of Which is Respectfully Submitted,
CONESTOGA-ROVERS & ASSOCIATES

Ed Roberts, P. Eng.
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All of Which is Respectfully Submitted,
CONESTOGA-ROVERS & ASSOCIATES

Ed Roberts, P. Eng.
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SECTION L

OTHER FEDERAL LAWS



Date: 11/08/88
Revision: 88-0
Page: L-2

SECTION L
OTHER FEDERAL LAWS

Information will be provided in accordance with the
requirements for 40 CFR Part 270.14(b)} (20) at the request of the
EPA Region or the MDNR. At this time, however, we believe this
facility is in compliance with the following Federal Laws; Wild
and Scenic Rivers Act, National Historic Preservation Act of 1966,
Endangered Species Act, Coastal Zone Management Act, and the Fish

and Wildlife Coordination Act.
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SECTION M

CERTIFICATION



Date: 11/08/88
Revision: 88-0
Page: M2

CERTIFICATION

1 certify under penalty of law that this document
and all attachments were prepared under my direction or
supervision in accordance with a system designed to assure that
qualified personnel properly gather and evaluate the information
submitted. Based on my inquiry of the person or persons who
manage the system, or those persons directly responsible for
gathering the information, the information submitted is, to the
best of my knowledge and belief, true, accurate, and complete. I
am aware that there are significant penalties for submitting false
information, including the possibliity of fine and imprisonment
for knowing violations.

Signature _
Name R.J.

Title Vice—~-President
Date (- 45K




